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LOI NOI PAU

Viéc thiét k& ldp ddt trang thiét bi ky thudt cho cdc cong trinh da
¢6 tir lau cing vdi su phdt trién cia kién tric, nhung trudc déy chi
yéu chi la thiét ké cdp thodt nude, thiét ké dién va chéng sét cho cdc
cong trinh thdp tdng. T khi kién tric nha cao tang ra doi cung vdi
su phdt trién ctia cdc nganh khoa hoc ky thudt va cong nghé tién tién,
cdc vdn dé vé ky thudt va trang thiét bi cho céng trinh kién truc
khéong ngiing duoc cai tién va hoan thién ngay cang cao. Mgt loat cdc
hé thong trang thiét bi ky thudt méi duge ra doi va ing dung lip dit
cho cdc cong trinh, nham phuc vu tét nhit va mang lai hiéu qud cao
nhdt cho qud trinh vén hanh va sw dung cua cdc cong trinh. Ngoai
hai hé théng trang thiét bi ky thudt la cdp thodt nudc va dién da
duoc hién dai hod cao, con c6 cdc hé théng trang thiét bi ky thudt mai
nhu: thang mdy, diéu hoa khéng khi va théng gié, phong chdy chita
chay tu déng, chéng sét hién dai, cdc hé thong ky thudt dién tu tin
hoc v.v... Do d6 cé thé néi, viéc thiét ké’ mét cong trinh kién tric ngay
nay la cd mét suw phéi hop téng hoa va phic tap giita thiét ké kién
triic va thiét ké ldp ddt trang thiét bi k9 thudt cho ngdi nha dé. Pidu
nay doi hoi ngudi thiét ké kién tric phdi ndng cao trinh d¢ va kién
thic co bdn vé cdc hé théng trang thiét bi ky thudt cong trink dé cdp
nhdt va ddp ung nhitng yéu cdu cua kién tric hién dai.

Cuébn "Thiét bi ky thudt trong kién truc céng trinh" sé dé cap
nhitng vén dé co bdn nhdt vé cdc hé théng trang thiét bi ky thudt
cong trinh nhdm phuc vu cdc kién triic su, cdc sinh vién chuyén
nganh kién triic va x4y dung dé tham khdo trong qud trinh nghién
citu thiét ké .

Chung t6i xin cam on cdc chuyén gia trong cac linh vuc cong nghé
trang thiét bi k¥ thudt cong trinh va cdc dong nghiép dd giup do
chiing t6i hoan thanh cuén sdch nay.

Rdt mong cdc dong nghiép va ban doc gan xa gop y dé cuén sdch
ngay cang hoan thién hon.

Xin chdan thanh cam on !

Tac gia



Chuong 1

KHAI NIEM CHUNG VE CAC HE THONG TRANG THIET BI KY
THUAT CONG TRINH VA CAC KHONG GIAN KY THUAT

1.1. KHAI NIEM VE TRANG THIET BI KY THUAT CHO CONG TRINH
KIEN TRUGC

Trang thiét bi k¥ thuét cho cong trinh kién trdc 13 viéc thiét k€ 1dp dat trang bi cdc
thiét bi ky thuit, mdy méc cén thiét cho mot cong trinh kién tric ndo dé, nhadm phuc vu
cho nhu cdu sir dung cua cong trinh mot cich tét nhét, thich hop véi nhimg yéu cdu sir
dung va kha nang dau tu cta chu coéng trinh. Vi du hé théng cap thodt nudc ; hé théng
dien va chéng sét; hé thong phong chdy chita chdy; he thong diéu hoa khong khi; thang
mady; hé thong dién nhe v.v...

V&i nhu cdu st dung va trinh dé phat trién x3 hoi, phat trién khoa hoc k¥ thuit ngly
nay doi hoi bat ky mot cong trinh ki€n tric ndo déu phai duge thiét k€ lap dat cdc hé
théng trang thiét bi k¥ thuat hién dai, dac biét 1a cdc cong trinh cao tdng, nham muc dich
nang cao chit lugng va hiéu qua sit dung cia cong trinh, dong thoi tham gia vao qud
trinh thic day san xudt, ting nang suat lao dong, nang cao chat luong san pham va doi
song xa hoi. Tuy theo quy moé cong trinh va kha nang ddu tu ma viéc lya chon céc thiét
bi va thiét k& 1ap dat ¢é khac nhau.

1.2. KHAI NIEM VE KHONG GIAN KY THUAT TRONG CONG TRINH
KIEN TRUC

Khi lap dat cac hé théng trang thiét bi k¥ thuat cho mot cong trinh, dot héi phéi cé
cdc khoang khong gian danh dé lap dat cho cdc dudng 6ng, dudng day, gid da, cic
mdy moc thiét bi, cic phong mdy, tham tri ¢ca mét ting nha ding cho 1ap dat trang
thiét bi k¥ thuat.

Nhitng khoang khong gian dé déu duge goi chung 13 khong gian k¥ thuat. Hay néi
cach khdc khong gian ky thuat chinh 1a cdc khong gian danh cho viéc lap dat cic hé
théng trang thiét bi k¥ thuat trong cong trinh kién tric.

Khong gian k¥ thuat c¢6 thé phan ra nhiéu loai khac nhau:
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Hinh 1.1: So do tong thé cdc khéng gian ky thudt

1.2.1. Trin ky thuat

Trin k§ thuat 13 khoang khong gian nam phia trén tran treo va dudi tran két cdu san,
danh dé lap dit cdc dudng Ong, dudng day va cic thiét bi cho cdc h¢ thong ky thuit ma
trong phong khong thé nhin thay nhd 16p trin treo da che khuat (vi du: dudng day dién,
dudng dng tGi cdc thiét bi dén trin, diéu hod, ddu bio chdy, loa thong bio vv...; dudng
ong nudc ciu hod, dudng dng gid, 6ng ga lanh clia hé thong dién hoa khong khi; cic cita
thong gid, cdc mdy diéu hoa am trén v.v...)
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Véi mot cong trinh kién tric hién dai
can trang bi cdc thiét bi k§ thuat nhu vay
nhat thiét phai c¢é khong gian tran k¥ thuét,
chiéu cao thong thuy cha khoang tran k§y
thuat nay l1a bao nhiéu con tuy thudc vao
cdc thiét bi cu thé nhung thong thudng t6i
thi€u khong nho hon 20 cm va t6i da khong
nén Ién hon 90 cm (dé€ tiét kiem khong gian
stt dung theo chiéu cao nha). Diéu dé ciing
¢ nghia 1a trin k¥ thuit s€ anh hudng dén
chiéu cao théng thuy cia can phong, anh

\, TRAN KY THUAT

Hinh 1.2: So dé mdt cdt qua trdn ki thudt

huéng dén chiéu cao thiét k€ ting nha va chiéu cao toan nha, nhu vay khi thiét k& kién
triic cdn chy ¥ tinh toan chiéu cao trin k¥ thuat cho hop 1y véi viéc lap dat céc trang thiét
bi lva chon dé quyét dinh chiéu cao tdng nha thich hop, dep va Kinh té.

1.2.2. San k¥ thuat

San k¥ thuat 1a khoang khong gian nam
phia trén san két cau va phia dudi 1dp san
ndi thit (thudng cau tao bang céc tim cing
ké 1én trén hé thong khung thép dinh hinh,
mat san trai tdim tham hodc cau tao cic tAm
san rong kiéu panel hoép dé di day bén
trong) danh dé di day dién t6i cac thiét bi
cén thiét cung cap nhu cho cdc 6 cam dién,
& cdm dién thoai, & cdm vi tinh, micro, tai
nghe vv... cho cédc ban lam viéc hay cac ban
dai biéu hoi nghi.

—

SAN KY THUAT

Hinhl.3: So dé mdt cdt qua san k¥ thudt

Chiéu cao thong thuy cta khoang san kj thuat thudng tir 20 dén 30 cm tuy theo

trudmg hop cu thé. Cing nhu
tran k¥ thuit, san k§ thuat
cing anh hudng dén chiéu
cao thong thuy cla can
phong, do dé khi thiét ké
kién tric can chi y néu c6
san ky thuat thi phai can nhac
tinh toan trudce cho phit hop
dé quyét dinh chiéu cao ting
nha mot ciach hop ly nhat.

KHUNG P3O TAM SAN

Hinh 1.4: San k¥ thudt rong kiéu khung gié d3 dinh hinh
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Hinh 1.6: Cdc hé thong dudong éng, duong day trong trdn ky thudt

1.2.3. Hop k¥ thuat

Hc}p ky thuat 1a khoang khong gian hinh 6ng ditng, chay xuyén suét qua cic ting
nha, danh dé lap dat cac dudng 6ng hodic cdc dudng day truc ding (truc chinh) dé
phan phéi cdc dudng 6ng hay cac dudng day nhinh vao cic tang, hoac thu gom tir
cac Ong nhdnh dua vé. (Vi du: Cic truc dudng ong cip thodt nudc, 6ng cip nude cliu
hod; 6ng ga, ong gié cia diéu hoa khong khi; cac day cdp dién, dién thoai, ang ten,
day dan sét vv...).

Hop k¥ thuat sé chi€ém moét phén dién tich trén mat bang, 16n hay nhd, nhiéu hay it
con phu thudc vao quy mo va loai thiét bi lya chon cu thé sé khac nhau, déng thdi vi tri
cua cic hop ky thuat ciing lién quan dén nguyén 1y 1ap dat ctia cac hé thong trang thiét
bi k¥ thuat. Boi vay, khi thiét k€ kién tric cling can phai chii ¥ viéc bé tri cic hop ky
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thuat & vi tri ndo cho hop 1y va di chiéu rong cho viéc thao tic va lap dat cac hé thong
trang thi€t bi k¥ thuat sau nay. N

HOP (ONG ) KY THUAT

Hinh 1.7: So dé mdt cdr qua hop ky thudt Hinh 1.8: Hop k¥ thudt
cho duong ong thodt niudc

Hinh1.9: Hép ky thudt cho éng cdp nudc Hinh 1.10: Hop k5 thudt
cho duwong éng gas diéu hoa

1.2.4 Tang k¥ thuat

Tang k¥ thuat la khoang khong gian ctia mot ting nha danh riéng cho viéc ba tri 1ap
dat cac h¢ thdng trang thi€t bi k¥ thuat, trudng hop nay thudng gap véi nhitng cong
trinh ¢é quy mé s& tang nha I6n can phai phan khu k¢ thuit cho dam bao vé ap luc va
do dai dudong 6ng hodc cdc cong trinh phai thu gom nhi€u dudng 6ng k¥ thuat nam &
nhiéu khu vuc chuyén vé moét vai diém nio d6 cé su lua chon dé khong anh hudng dén
khong gian cdc phong cong cong bén dudi, vi du nhu: khdch san, nha & cao tdng cé
khoi dich vu cong cdng bén dudi, cac nha siéu cao tang phai phan khu, phan doan
trang thiét bi k¥ thuat.



Chiéu cao ting k¥ thuat tuy theo viéc lip dit thi€t bi cu thé d¢ quyét dinh nhung
thudng théng thuy t6i thiéu 16n hon hoic bang 1,8 m dé dim bdo cho cdc hoat dong di
lai, lap rdp, sira chifa, kiém tra bao dudng.

Hinh 1.1: Chuyén hudng dudng 6ng thodt nudc & tdng ky thudr

1.2.5. Phong k¥ thuat

Phong k¥ thuat 1a khéng gian buéng phong khép kin, thudng cé cita ra vio dé bio vé
an toan, danh dé lap dat cdc mdy mac thiét bi diéu khién do dém, van kho4, cong tic cdu
dao v.v...
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Hinh 1.12: Mdt bang phong k¥ thudt mdy bom, mdy phdt dién trong mét céng trinh
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Phong k¥ thuat c6 thé 1a mot phong nhéd chi 1-2m® nhung ciing c6 thé la ci mot
phong rat 16n tGi hang tram mét vuoéng nhu cho hé théng may diéu hoa trung tam.

Cac phong ky thuat s& chi€ém mot phan dién tich ding ké trong cong trinh, boi vay
khi thi€t k& ki€n tric cdn phai nghién citu, tinh toin dién tich phdong k¥ thuat cho phu
hop va kinh 1€ déng thai chon cdc vi tri thich ddng dé ddp (ng t6t cho hoat dong diéu
khién, kiém tra, bio dudng, sita chita clia cdc hé théng trang thiét bi k¥ thuat.
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H1,2,3: HOP K¥ THUAT BUGC BO TRI 3 TRUNG TAM MAT BANG (LOD)
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PHU HOP vOI TINH CHAT CONG TRINH CO KHONG GIAN LON VA DA
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Hinh 1.13: Vi tri hop ky thudt b6 tri trong nha d cao tdng.
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Hinh 1.15a: Phong k3 thudr diéu hoa trung tém.
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Hinh 1.16: Phong trung tdm quan sdt bao vé, bdo chay
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Chuong 2
HE THONG CAP VA THOAT NUGC TRONG CONG TRINH

2.1. HE THONG CAP NUGC CONG TRINH

2.1.1. Khai ni¢m chung
Nudc 1a nhu cdu bic thiét hang ngay clia moi sinh vat néi chung va con ngudi néi riéng.

Tir xa xua, con ngudi dd bi€t cach sl dyng va khai thic nuéc. Ban ddu la tim nhitng
nguén nudc ngot tu nhién trong Ianh & gén noi ¢ trd d€ an udng, phuc vu cho sinh hoat.
Vi du: song, sudi, ao ho... Dan ddn con ngudi da biét chu dong khai thic cdc ngudn nudc
sach tinh khiét hon tir mach nuéc ngam hoac tir nudc mua: dao gi€ng dat, xay giéng
gach, x4y bé chifa nudc mua ldy tir mdi nhi xuéng, hodc dung nudc mua vao céc chum
vai riéng. Ngay nay con ngudi da biét khai thac ngudn nude sach cho ca mét ving dan
cu dong dic 16n nhu céc thanh phé, thi xa. Nguén nudc sach cdn duge tinh loc, khir
tring tinh khiét véi chat luong sir dung cao hon rat nhi€u so vé6i cdc nguén nude sach
trudc day.

Cip nuée cong trinh duge phan thanh 3 Joai chinh:
4 Nude sinh hoat;

+ Nudc san xudt;

+ Nudc citu hoa.

Ngoii ra nudc con duge sit dung cho cdc nhu cdu khdc nhu: bé bai, bé canh, dai phun
nudce, tudi cay, tuéi dudng, rra xe...

2.1.2. Yéu cdu vé chit luong nuéc cip
Méi loai nude trén ¢ yéu cdu riéng vé chét luong,

- Nude célp cho sinh hoat cé yéu cdu vé tiéu chudn chat lugng va néng do cho phép
rdt khat khe, phdi ddm bao tiéu chudn vé sinh theo TCVN hién hanh va tiéu chudn quy
dinh cia 16 chiic stc khoé thé gidi 1984.

- Nudc cép cho sdn xudt rat da dang, phong phi con tuy thude vao loai san xuat, yéu
cau cong nghé va dic tinh cha céc loai thiét bi may méc.
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- Nudc citu hoa thi thudng khong doi hoi cao vé chat lugng (cdc ngudn nudce tu nhién
sdn c¢é nhu ao, hd, song... déu cé thé dung dugc).

- Nuéc cdp cho bé boi thi yéu ciu sach nhu nudc an udng sinh hoat. Ngoai ra ¢6 thé
cdn yéu cdu vé t°...

- Nuéc cép cho dai phun, bé canh... chi tiéu chinh 1a dam bao vé sinh méi trudng.

- Nudic tudi cé thé cho phép sir dung, nudc ngot tu nhién chua bi nhiém bin.

2.1.3. Yéu ciu vé huu lugng va ap luc

- Luu lugng va dp luc 1a hai yéu ciu chinh cia déi tugng diing nudc.

2.1.3.1 Luu luong nuoc cdp trong ducng éng

- Luu Iugng 12 thé tich (khéi lugng) nudc di qua mot mat cit clia 6ng trong mot don
vi th&i gian nhat dinh (vi du: Ifs ; m*/ph; m*/h....)

- Luu lugng nude xdc dinh phu thudce vao tiéu chuan dung nudc, s luong doi tugng
diing nudc, ché€ do diing nude (thudng tiéu chudn dung nuéc tra bang theo TCVN ).

* Tinh ltu lugng dung nudc cho timg doan 6ng (theo phuong phdp tinh duong lugng):

a) Dot voi nha ¢ gia dinh:
q=0,23¥N+KN, (Ifs)

Trong dé:
g- lrru lugng nude tinh todn cho timg doan 6ng (1/s);
a- dai lugng phu thudc vao tiéu chuin ding nuéc (theo TCVN 4513- 88) 1ay theo
bang (1-1) .
0,2- ltu lugng nudc tiéu chudn cho 1 voi rira = 0,24/s (cdc thiét bi khic duge quy
d8i trong duong ra voi rita); |
Vidu: voi tdim N = 1,6; két xi N = 1,5...). Trong mét doan 6ng gém ¢6: 1 voi rita + 1 voi tdm + 1
xithiN=1+16+1,5=4,1.
K- hé 8 diéu chinh phu thudc vao téng sé duong hrong;
N- téng s& duong lugng clia cic thiét bi ding nuéc duge quy ddi sang voi rira dé
tinh luu luong (1ay voi rita lam chudn N=1 va lru luong nudc tiéu chuén la
0,21fs, cAc thiét bi khac tra bang theo TCVN dé quy déi ra voi rira).

Bang 1-1: Cac tri s6 dai lugng a
phu thudc vao tiéu chuidn dung nuée (TCVN 4513 - 88)

Tiéu chudn diing nude (J/ng ngay démj 100 | 125 | 150 { 200 | 250 | 300 | 350 | 400
Trisoa 22 1216(2,1512,14)205] 2 1,9 | 1,85
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Bang 1-2: Tri s6 hé s6 K phu thuéc vao tong so N (TCVN 4513 - 88)

Tong s6 duong lugng N

dén 300

301 -500

501-800

801-1200

>1200

Tri s6 K

0,002

0,003

0,004

0,005

0,006

Ghi chii: Cong thifc trén con c6 thé 4p dung tinh todn cho cac tiéu khu nha & (luu luong nude
tinh todn phu thuéc vio téng s& duong lugng N).

b) Nha cong cong:

Nhu bénh vién, khich san, nha & tip thé, nha diéu dudng, nha tré, trudng hoc, cic co
quan, tru sO, cua hang....)

Céng thuc tinh todn:

Trong dé:

q= 0,2.a.\/ﬁ , (Ifs)

q- luu lugng nuéce tinh todn (//s);

N- téng s6 duong luong clia cic thiét bi dung nuéc duge quy d6i sang voi rita dé
tinh hau luegng;

o- hé s6 phu thudc vao chitc nang cla ngdi nha lay theo bang 1 - 3 (TCVN

4513-88).
Bang 1-3: Tri s0 cua hé sé o
Loainha | Nhawué Bénh vien | Cira hang | Cira hang Bénh vién - | Khédch san,
Maiu gido da khoa cd quan cdquan |nhadiéu dudng,| nhad
hanh chinh | gidoduc | nha an dudng tap thé
Heésoa 1,2 1,4 1,5 .8 2,0 2.5

¢) Cdc nha ddc biét khac

- Céc phong khan gia, luyén tap thé thao, nhi &n tap thé, clta hing in udng, xi

nghiép ch& bién thiic an, nha tim cong cong, cdc phong sinh hoat trong xi nghiép
cong cong, vv...

Cong thic tinh:

Trong dé:

Q=X

(q,- n. B)

Q- Iru luong nuGe tinh toan (//s);

(I/s)

q,- Iru lugng nude tinh todn cho mot dung cu vé sinh cung loai (//s);

n- s& lugng thi€t bi vé sinh cung loai;

B- hé s6 hoat dong dong thoi cha cdc thiét bi vé sinh 1&‘1’y theo bang 1 - 4 (TCVN-

16

4518-88).



Bang 1-4: Hé sé B, tinh bing % theo TCVN 4518-88

Loai dung cu Rj'_ap chi€u phim, Rap xiéc, Rap Nl\]é in tap thé, Clra | Phong
v& sinh hoi trudmng, CLBo, chi€u phim hang a‘n u6n%, XN s’.ho:_at
Cung thé thao Ché bién thiic an | cha XN
Chau rira mat, tay 80% 60% 80% 30%
Ho xi ¢6 két 70% 50% 60% 40%
Autidu 100% 80% 50% 25%
Voi tim huong sen 100% 100% 100% 100%
Chiu rira trong cang tin 100% 100% 100% 100%
Maing tiéu 100% 100% 100% 100%
Chdu rira bat 100% 100% 30% 100%
Chau tim, bén tdm 100% 100% 100% 50%

2.1.3.2. Ap luc ctia nudc cdp trong duong ong
Ap luc & day la sirc ddy chia nurée trong dudng 6ng manh hay yéu. Thuc chat la téc do
luu chuyén cia dong nuéce khi di qua dung cu ding nudc.

C6 thé tao ra ap luc bang may bom hoac tao thé nang cha codt nuie (don vi do ap luc
nudc cong trinh tinh = (m) cao (quy ra thé nang cta cot nudce). :

Vi dy: Mdy bom diy nudc cao duge bao nhiéu mét (m) la 4p luc cia cot nuée do may
bom dé tao ra.
* Ap luc wedo (hy):
La thé nang wr do cta c6t nude cao (m) tai dung cu ding nudc tinh todn.
Cong thifc tinh toan: h,= ¢.v/2g, m
Trong daé:
g- gia 16¢ roi tr do = 9,8m/s*;
h,- 4p luc tu do tai dung cu lay nude (don vi m);
v- I té¢c qua dung cu (m/s);
¢- hé s6 luu t6¢, phu thuéc loai dung cu.
Chit y: Ap luc roi tu do t6i thidu cho mot s6 dung cu nhu sau:
- D6i véi voi nuée: 2m;
- P6i v6i chau xi: 3m;
- DB6i véi binh dun nuée néng: 4m;
- B6i véivoi phun citu hoa:  >10m.
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* Ap litc cdn thiél: Hq

Trong qud trinh lwu chuyén trong dudmg 6ng, ¢ tén thit cot nudc doc dudmg va cuc
bo (qua van, té, cit, dong ho, vv...).

B&i vay khi tinh 104dn dp luc cén thiét (tdc la dp luc yéu cau) thi cdn phai tinh dén ca
cdc 16n that dp lyc nay.

N6t cich khac: 4p luc can thiét Ia bao ham ca 4p luc tinh todn t6i thiéu d€ sir dung va
ap luc hao 16n doc dudmg.

han
hy
1. ___hid
'_I_‘ .
HCT
he Hhn
}
1| [
s
/////////// s é! ’h .
. ™ . ng
- O >

hgn
Hinh 2.1: So dé biéu dién dp luc cdn thiél (H ;)
Cong thic tinh toén:
He=H,, +hy+h,+hg +h,,m
Trong d6:

H- dp luc cdn thiét cap vao ngoi nha tinh theo chiéu cao c6t nudc;
H,.- do cao hinh hoc tir mat dat 1én 16i dung cu vé sinh bt loi nhat cao nhat, xa

nhat, (m);
hy- ap luc tu do cha dung cu vé sinh bat 1gi d6 (m);
hg,- 16n thit qua déng hé do nuéc (m);
h,- 10n that dp luc 1 nguén l1ay nuéc dén dung cu vé sinh bat 1gi nhat (m) ¢6 thé

tinh toan nhu sau: h, = a. Zh,.
h,.- d6 sau chon éng (chi€u sau tir mat dit xudng ng nhinh cap nuéc vao nhia) (m);
Zh,- tdng 16n that doc dudmg tir ddu dén dung cu vé sinh bat lgi nhdt (m);

a- hé s6 ké dén tén that cuc bo (a = 1,15 +1,6).
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Chu y.: Trudmg hop chua thiét k€ hé théng bén trong nha 4p luc Hp cia ngdi nha cé
thé 14y so bo nhur sau:

- D6i vdi nha 1 tang: Her = 10m;
- Déi v6i nha 2 ting;: Her = 12m;
- D&i v6i nha 3 tang: He = 16m;
- D61 v6i nha 4 ting: Her = 18m.

Va cif méi tdng c6 chiéu cao tir 3,3 dén 3,6m thi He tang lén 4m nita.

Dai véi hé thong chita chdy dp luc thap, ap luc can thiét Hey tai hong ciu hod cia hé
thong cap nudc do thi t6i thiéu [a 10m.

Dai véi he thong chita chdy ap luc cao thi H; phai dam bao dua nudc t6i vi tri ciu
hoa cao nhit ciia ngdi nha cdng vdi dp luc diu voi fa 10m.

Khi thiét k& cdp nudc cho cong trinh cian nim dugc sé liéu dp luc, c¢6 thé do cong ty
cung cap hoic ta thuc nghiém tai khu vic d6 xem ban ngay vao gid cao diém, nudc cap
dén do cao nao.

Truong hop dp luc khong didm bao H., dé cdp thing vao nha, thi phai dat két nude
trén mdi va dung mdy bom, bom truc tiép 1én mai (hodc bom tir bé chita nuéc ngim lén).-

*Ap luc ciia mdy bom va cao d6 cia két nudc quan hé nhu sau (hinh 2.2):

Hy =H,, + hy + by + hg,+ hy, + h,3+ hy
Trong d6: Hg- dp luc may bom;

H,,- chiéu cao hinh hoc tir mat dat t&i dung cu vé sinh bét lgi nhat;
h,,-dp luc tu do tai thiét bi vé sinh bal loi nhat;
hy-chiéu cao hinh hoc cua I6p nude trong két nudc mai;
hy,,- 18n thét 4p luc qua mdy bom;
hy,- t0n thét 4p luc trén doan dng ddy bom vao két nudc mai;
hy,;- t6n thét 4p luc tir két nudc mai xudng thiét bi bat lgi nhat;
h,- 4p luc tu do tai dau voi (van phao) vao két nudc mai.

Ghi chit: Theo lya chon Hy so bo cho nha S tdng trd xudng va phan phéi nuée tir dudi
lén bé mai cho thdy:

- Nha 1 ting;: 10m;
- Nha 2 tang: 14m;
- Nha 3 ting: 18m;
- Nha 4 tang: 23m;
- Nha 5 tang: 28m.
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Hinh 2.2: So dé biéu dién dp luc ciia mdy bom (Hy) va cao do cia két nudc.
Chu y:
- Ap Iuc t5i da thudng xuyén trong &ng cdp nudc trong nha khong dugc qui 60m
(<6m = 60kg/cm?).

- Ap luc t6i da ddu lang phun di dong ctia hé thong ctu hoa vich tudng <30m dé viéc
thao tic duge thuan 1oi (khong giy phan luc quid manh cho ngudi cam voi).

2.1.4. Ong cdp nuée va phu ting ni éng
Trén thi trudong hién nay phé bi€n nhat c6 mdy loai:
1. éng thép trang kém (diing phé bién cho cac cong trinh ki€n tric);

2. 6ng nhya PVC (dung cap nudc cho cdc cong trinh cé6 mitc dau tu thip, cong
trinh tam);

3. 6ng déng (Muc dau tu cao - chua dp dung nhiéu);

4. Ong thép khong gi (Mt ddu tu cao -.chua ap dung nhiéu);

5. 6ng nhua cao cip, chiu dp luc 16n (Mitc diu tu cao, nhap ngoai);

6. Doi voi ong cdp ngoai nha (mang cap d6 thi) c6 Ong gang, dng thép va 6ng nhua

chiu dp luc cao.

20



2.1.4.1. Ong thép tring kém

La loai phd bién nhét ding trong cong trinh. Pudng kinh éng d = 15 + 100mm
- Nude cap cho sinh hoat thuong ding d = 15 + 50mm

- Nudc cap cho citu hoa thudng dung d = 25 + 100mm.

Méi doan 6ng san xuét dai t6i da 1a 6m, thép day 2 - Smm.

* Phu ting nét éng kém: Ong kém dugc néi v&i nhau thong qua cdc phu ting ¢ ren

x0dy vi choéng ho ro ri bang soi day pha son hodc bang chéng chong tham ché tao san
timg cudn.

N R W g 4L

Cat trdn CilM&F Catlach Cit nhénh Ong cong Gng cong
M&F M&F M&F
ke [E[I EJJ Eg:' EE] L@l
T8 Té léch Té léch Théng tr Théng tléch
" "y “"'I ‘I‘Il;
! gl mOm Iﬂﬂ
Ming séng can Nép Kép tron Kép bat giac
Réc oo Bich Nat Chét Ren Vit dai

Hinh 2.3: Phy tang ndi ong kém
- Céc phu ting néi dng gébm cé:

1. Mdngséng (néi 6ng thing): duoc ding dé néi cdc doan ong thang lién ti€p véi
nhau. Mingsong 1a cdc 6ng ngén c6 ren trong & hai ddu.

2. Cut: Ding dé n6i & vi tri chuyén huéng, éng dugc ren trong ca hai ddu. Cé cit:
90", 135°, cit chit 2.

3.Té: Ding dé ndi & vi tri 3 doan 6ng giao nhau hinh chir T.
4. Chit thdp (théng tif): Ding dé ndi & vi tri ¢6 4 6ng gip nhau hinh chit +.
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5. Cén: Dung dé n6i & vi tri tir 6ng to sang 6ng nhd hon (hodc ngugc lai).
6. Bo 3 (rdc co): Dung dé néi & doan &ng bi khong ché cimg 2 ddu cd dinh réi.

7. Kép: Ding dé néi vdi cac thiét bi ding nudc va cac phu kién 6 ren trong. Thuc
chat 14 cdc mdu 6ng ngan 6 ren ngoai, ducc chia thinh 2 loai: loai phang va loai c6 tay
cam (kép hinh bét gidc c6 tay cdm dé van néi bang cd - 1& van).

8. Niit: C6 chitc nang gidng 6ng ndp, dung dé bit cic phu kién ndi ong tam thoi hoic
cd dinh.

9. Giodng dém: Vat liéu 1am tir polyme, cao su tu nhién va mot s6 vat liéu mém chiu
nhiét khdc. Can hru ¥ rang vat liu giodng dém 6ng khong phai 1a keo dinh. Cic méi ndi
bang vat liéu ndy chiu su chuyén dong vi cidc bé mat chéng s& nd ra va co vao theo su
thay ddi nhiét do. Vi thé€ vat licu phai déo va mém dé& co din dé 14p kin khe ha.

2.1.4.2. Ong nhua citng PVC

(5ng nhira ciing PVC la loai 6ng cip nudc thudong duge sir dung cho cong trinh tam,
gid thanh ¢, dé thi cong lap dat. Tuy nhién d6 bén kém, nién han sit dung ngéan, cic méi
ndi dé bi ldo hod, ro ri. Kha nang chiu dp luc kém, dé bi dap, nit khi thi cong va khi bi
tai trong d¢ 1én,....

Boi vay khi lap dat éng cap nudc céan chiu dp luc trong dudng ong cao nhu nha cao
tdng, ong cdp nudc ciu hoa hay éng cdp nim dudi nén san co tai trong xe ¢d qua lai thi
khéng duge ding 6ng nhua PVC.

* Cdc phu ting ndi 6ng nhia PVC:

Hinh 2.4: Phy tung néi éng nhya PVC

6ng nhua ciing cé phu ting nhu éng kem: Mang xong, Te, Chir thap, Cuat, Con. Lién
két bang vat liéu keo didn nhya ch€ tao s@n trong &ng tuyp kin.

6ng nhua cé d = 15 + 200mm, 6ng cip trong nha chi thuéng dung d = 15 + 34mm.
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2.1.5. Trang thiét bi dung nuéc trong cong trinh
Céc thiét bi dung nudc (trang thiét bi vé sinh) rdt da dang, phong phd,
Vidu: - Voi, chau rira;

- Vi tAm huong sen;

- Bé xi, au tiéu, bide;

- Bén tam, cabin tam,...
Tuy theo yéu ciu cu thé clia timg cong trinh ma thiét k& 1dp dat cho phu hgp.
2.1.5.1. Co 5o lua chon thiét bi khi thiét ké cdp nudc trong céng trinh
Khi lya chon thiét bi ding nuéc can xudt phat tir:

1. Chifc nang cuia ngdi nha (cong trinh);

2. Muc dich dung nuéc;

3. Kha nang kinh t& cho phép;

4. Khi thi€t k€ khong chi nhin riéng cuc bd mot dén hai thiét bi ma cdn nhin téng
quan toan bd cong trinh va su hoan thién cia khu vuc ding nudc (e 1a phéai xem xét
tinh déng bo clia toan bo cong trinh.

2.1.5.2. Cdc yéu cdu khi lua chon thiét bi diing nuéc
1. Gid thanh hop 1y trong diéu kién c6 thé ma cdc yéu t6 k§ thuat van dam béo.

2. Dap ung diing cdc yéu cau can thiét sit dung cua cong trinh va thoa min cac yeu
cau cong nghé cla nganh, TCVN hayNha nudc quy dinh.

3. Bén, chéc trong van chuyén, lip rdp va quan 1y van hanh dé dang.
4, Lién két t6t vdi cdc két cdu chia nha, tao nén noi thit khu ding nudc dep, trang nha,
hop vé sinh.
5. M4u sac hgp véi yéu cdu cha chi tri thi€t k€ va cha ddu tu.
6. Khong rd ri, khong bi pha hoai do méi trudng nude sir dung, ngan khi tét.
2.1.5.3. Cdc thiét bi dung nudc
a) Voi Idy nude: C6 nhiéu loai da dang:
- Voi don (voi doc 1ap): Chi c6 mat chiic nang dong md cho mot loai nudc ndng hoac
lanh (vdi bing déng hodc bing sit ma kém, nhém dic, ...);
- Voi nhiéu chitc ning;
- Vi rita lién voi tim di dong (néng, lanh);
- Vi rira di v6i bon hay lavabo (ndng, lanh).
b) Thiét bi rita: Goém Lavabo va chdu rita 3 bép.
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* Lavabo c¢6 nhiéu loai:

- Loai dit don & tuong phang;

- Loai dat don & géc tuong;

- Loai gt g (tron néng lanh);

- Loai 2 voi (1 nong, 1 lanh);

- Loai dit lot trong ban dé granit hay bétéong 6p men.

+ Loai dung cho ngudi 16n, mat cach san 0,7 dén 0,8m;
+ Loai dung cho tré em, mat cich san 0,5 dén 0,6m.

Ngay nay d6i véi ¢ac phong vé sinh hién dai, bén canh chau rita lavabo, ngudi ta
thuong treo mdy xi khé tay va ddt mdy xit xa phong trén ban chdu rira. Khi cin xa
phong rita tay chi can 4n mit clia hop - xa phong xi ra (dang kem). Rira tay xong khong
cén lau biang khan ma xi kho ty dong.

c) Thiét bi tdm:

- Vi tim huong sen ¢6 dinh (truéc day ¢6, nay khong thdy trén thi trudng).

- Vi tim huong sen di dong xuat hién phd bi€n trén thi trudng trong va ngoai nudc).

C6 3 loai chinh:  + L& phun thang;

+ L& phun xién;
+ L& phun kiéu dong r6i (c4c tia dan xen vao nhau).
- Hinh thijc tam:
+ C6 thé 1a tm dimg trong phong tam.
+ C6 thé 1a tAm ding trong cabin sén xudt san.
+ C6 thé 1a tim ndm, ngdi trong bon tam (bing ton trang men hay ton boc nhua).
Va c¢6 loai bén tim diic biét nhu tim massage: ding Iuc xody va dap cia nudc thong qua
céc vdi dugc thiét k€ ndm & 2 bén sudn thanh bon tim.
d) Thiét bi xi
Co ban ¢6 2 loai chinh 1a (hinh 2.5):
+ Xi xém c6 két nuéc hoac doi tay.
+ Xi bét c6 két cao hay thap (loai thudng va am tudng)

Duong xa xudng c6 may loai:

+ Loai x4 thing xuéng.
+ Loai xa xién 45"

+ Loai xa ngang.
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¢) Thiét bi bidé: Chau vé sinh phu nit (hinh 2.6).

Bidé c6 voi tron néng lanh, voi phun tia tir duéi lén (c6 ludi chan rac & 16 thodt), ¢6
niit giit va thao nuwdc nhu & lavabo.

g) Thiét bi tiéu:
Loai don gian 12 mang tiéu (hinh 2.7).
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~ Hinh 2.7: Mdng tiéu nam va mdng tiéu ni

6ng phun nudc cha ti€u nam dat trén cao cich san 1,0m dén 1,2m ¢4 16 phun 2mm
céch déu 150mm, phun xién 45° vao mat tudng.

Con tiéu nit ¢6 6ng phun tir phia sau lai cho mét ché ngéi.

Ngiy nay d6i véi tiéu nam: ngudi ta ding 4u tiéu dat cach san 0,5 + 0,6m. Méi au
tiéu cdch nhan tix 70 + 80cm (cé vach ngan riéng) (hinh 2.8).

- Hinh thitc xd niedc co 2 loai:

+ C6 thé xa bang tay (an nit);

+ Hoac ¢6 van xa ty dong (theo nguyén tdc phan xa tia héng ngoai);

+ Tiéu nit ¢6 thé dung bing xi bét.

V¢é co ban ¢6 2 loai binh dun néng lanh trong gia dinh:

h) Binh nong lanh (dun,nudc néng):

Trén thi trudng hién nay rat phd théng 1a loai ciia Italia, Tay Difc.
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+ Mot loai ¢6 binh chia

nuéc lanh dé dun (nguyén tic T /
dun kiéu mayso) dung tich c6 \ % e oke
%

thé: 30, 50, 70/, vv... Loai nay
thuomg ding dé cdp nudc néng
cho cac voi lavabo, vOi tam,
bén tam,...

+ Mot loai khong cé binh LB
chita ma chi c6 hé thdng may
so dun nudc néng khi dong
nuGe lanh di qua bd phan dun
néng nay (khi md voi, nuéc
chay qua va dugc lam ndng o
ngay dong thoi). Loai nay chi =
sit dung cho cdc vbi rira tay
hodc nra bat dia,... (khi md& voi
thi nudc mdéi dugc dun ndng,
lic d6 mdy mdi lam viéc) (tiét
kiém dién chi diing tic thai)

600~700
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Hinh 2.8: Au tiéu nam

Ngoai ra d6i v6i cdc cong trinh 16n, cong trinh cong cong, nha & tap thé,... c6 nhiéu
ngudi cling sir dung nudc néng lanh thi ngudi ta phéai cap nude néng lanh bing cac binh
dun ¢3 16n. Dung tich c6 thé tir hang vai trim t6i vai nghin lit.

i) Thiét bi van khod:

Van khoa thudng thiét k€ dat tai ddu mbi tuyén trudc hodc sau tram bom, bé chifa,...

Van khod ¢é nhiéu loai:

Hinh 2.9: Van giam dp
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1. Van déng cat: nudc cé thé qua lai 2 chiéu.

2.Van mot chiéu: 1a loai van thiét k€ sian chi cho dong nudc chay qua theo mot chiéu
{(khong cho chay ngugc trd lai).

3. Van giam 4p, van phong ngira, van phao.

+ Van giam ap (hinh 2.9):

- Dung trong cédc trudng hgp can giam bét 4p luc nudc theo y mudn.

- C6 thé giam 4p tir 14 + 15kg/cm’ (15i da 21kg/cm’).

+ Van phong ngira:

- Dugc thiét k& dé gidm 4p suit ddu vao phil hop véi dp suat ddu ra trong dai 4p sudt
cho phép.

+ Van phao:

- Van phao 1a thiét bi déng nudc ty dong 1am viéc theo nguyén tic khi nuéc ddy, phao
noi theo va déng van lai, ty dong ngét nuéc.

- Khi két khong c6 nuée, phao s€ bi chim xudng, van va dém bi cam kéo ra khoi mat
tua cho phép nudc chay vao két nude hoac bé chita.

k) Dong hé nudc (thiét bi do nude tv dong):

Déng h6 do nudc luu téc loai cdnh quat: Khi nudc qua ddng hé,van téc nude ra khoi
cdnh quat 1am cénh quat quay. Chuyén dong nay duoc chuyén t6i hé banh ring réi téi bo
phan ghi s& trén mit ddng hé. Loai nay khong thé do dugce chinh xdc luong nuéc khi
nude chay qua né nho.

Podng hé do nude luvu toe loai tudebin: Thudng ding do luu lugng 16n cho cdc loai
dudng kinh D = 50 + 200mm. Khi tudcbin quay — truc ngang quay, truyén qua céc
bénh ring khia chuyén dong quay sang truc diing, 1di 1én bo phan dém s6...

Péng hé do nudc luu t6c loai phéi hogp: khi luu lugng dao dong dang ké, ngudi ta lap
2 d6ng ho: mot 16n va mot nhd (phéi hop). Khi tinh lugng nude, ngudi ta cong cic chi s
trén ca 2 mat dong ho.

* Nguyén tac bé tri mit déng hé:

- Nit dong ho gbém cé: .

+ Déng hé nudc;

+ Van déng ma dat sau déng ho;

+ Van x4 nuéc kiém tra d6 chinh x4c clia déng hé.

- Nguyén téc chung: 1a dat & ddu tuyén.

- Dong hé nuée do cong ty cdp nudc quan ly. Boi vay khi thiét k€ hé thong mang véi
phai dat & vi tri dé quan 1y va cong khai véi nguén nude.
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2.1.6. Cac cong trinh trén hé thong cap nuéc trong nha

2.1.6.1. B€ chiia (bé nuéc ngdm)

Khi kha nang c4p nudc khong dap ing dit 4p luc dé lén céc ting thi budc phai 1am bé
chita vh dat mdy bom dé€ bom lén bé nudc mdi hodc tr dong bom truc ti€p 1én céc thiét
bi diing nudc. Ngoai ra bé chita con ¢6 nhiém vu dy trit nwée cifu hod.

a) Dung tich bé chita:

* Dung tich diéu hoa cho sinh hoat:

W, =1,5Q,u/n (m’)
Trong do:
W ,- dung tich bé chita diéu hoa cho sinh hoat;
Q,ga- luu lugng sinh hoat trong ngay dém cua cong trinh;
n - s0 lan bom trong ngay.
Q¢ = (qu- N/1000). Kngd (m*/ngd)
Quee = (qy- N/1000) (m’/ngd)
Luuluong/ gid = Q,= (Q ,24). K, (m’ngd)
Luu lugng /gidy = Q, = (Q, x 1000)/3600 (I/s)
Tra bang:
G- tiéu chudn ding nudc trung binh (lit nudc/ ngudi ngay dém);
q,~ tiéu chuin ding nudc tinh toan ngay ding nudc 16n nhat (lit/ngudi.ngdém);
N- 36 nguoi ding nudc.
K, K,: hé 58 khong diéu hoa ngay, gid (tra bang)
S8 1000: Déi 1m® = 1000 lit;
24: 24h/ngay;
3600: 1gio = 3600 giay.

* Dung tich vira cho sinh hoat vira du trit nuée ciu hoa:

W =W, + W, (m?"
Trong do:

W,-dung tich theo cong thic trén;
W,-dung tich du trit cttu hoa, (m?). .

{Chi tinh cho trudng hgp nude ciru hoa 1ay ngudn ciing nude sinh hoat).

Chii y: Khi tinh W, (nudc du trit cho cifu hod) phai dya vao téng luu lugng nudc chira chdy
cin thi&t va thoi gian chita chiy.

- Tinh todn lugng muoc di trix cho hé thong chita chdy bdng hong nudc ciu hod (theo
bang 14 TCVN 2622-1995):
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+/ P6i véi nha c6 khéi tich < 25.000m? can du trit 1 hong nudc citu hod;

+/ D6i v6i nha c6 khdi tich > 25.000m? c4n du trit 2 hong nuéc citu hod;

+/ Phai thiét k€ bé dy phong, véi lugng nude ciu hod tinh cho méi hong 2,5//s, va can
du trit lugng nuGe ciu hoa trong 1h déng ho.

Vi du: Vé&i kh6ij tich nha < 25.000m” thi kh6i tich b€ chifa nudc ciiu hod duoc tinh 1: 2,5ifs.
(60.60). 1h =9.0001=9m*

- Tinh todn luong nudc du trit ciw hod tw dong Sprinkler va Drencher (theo TCVN
7336: 2003 hoidc tham khao tieu chudn NFPA):

*Khéi tich bé chita dugc tinh todn:

+ Tuy theo cudng do phun ¢ dau voi (tra bang 4-muc 10 TCVN 7633:2003), (tra bang
5.2- 3- d&i vai TC NFPA- M$) 4p dung cu thé cho timg cong trinh.

+ Theo tiéu chudn NFPA -My: cép d6 nhe (dp dung d6i véi tru sd, van phong, bénh
vién vdi cudng do phun 5,1 Lph/m? (Sprinkler) va 6,1 {.ph/m’ (Drencher)

+ Dl cdp nudc ciu hod phuc vu cho 139m’ 465m” san (phu thudc cudng d6 phun -
tra bang) trong khodng thdi gian 16i thiéu 60 phit- d6i véi dau voi Sprinkler va t6i thiéu
15 phut - d6i véi dau voi Drencher.

Vi du: Khéi tich bé chia nude cifu hod ding cho heé thng chita chay ty dong Sprinkler véi
cudng do phun 5,1 Lph/m? dugc tinh 1a: 5,1 Lphdt/m®. 139 m? 60ph = 42.534 [ = 42,534 m".

b) Thiét ké'bé chita:

Bé chita c6 thé dat trong hay ngoai nha: cdn tim vi trf hop 1y v& k¥ thuat dudng 6ng va
hop 1y ki€n tric (nén gin ngudn cip vao).

CUA THAM
MAT SAN LS HUT CAN
TEIXL [
R AR LS R A 50-100

ONG DAN NUSCVAO[ [+
L vAN PHAD

—_—_

GNG HOT MAY BOM

N
Hinh 2.10: B¢ chia ddt dm san.
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Bé chira c6 thé dat ndi, chim, nira chim,...

Khi dat ngdm trong nha phai dit xa cic bé xit Iy nudc thai nhu bé phot, hd ga, dat gan
tram bom.

- Bé c6 thé xay doc lap hoac két hop véi méng.

- B& ¢6 thé xay béng bé tong c6t thép hoic xay gach dic.

- B nhat thiét phai c6 clra b€, van phao, 6ng thoét tran vi kin khong cho cén tring
vao duoc.

CUA THAM

| 50-100mm
7 sZ ONG XA TRAN

BNG DAN NUOC VAO ARG HOT MAY BOM

e —
\\ ONG XA CAN

Hinh 2.11: BE chira ddt néi trén san

2.1.6.2. Tram bom

a) May bom:

M4y bom cép nudc cong trinh cha yéu la bom dién 1 pha hoac 3 pha (riéng ctu hoa
con dung bom d@qg co xdng di dong).

Hinh thitc cé nhiéu loai:

+ Bom truc ngang: Moto truc quay ndm ngang trén mat dét, loai nay thong dung nhat.

+ Bom truc diing: giéng nhu bom truc ngang, chi khac nhau & cdu tao dong co cua
may bom, loai ndy mo td truc quay ndm vudng géc mat dat.

+ Bom ty dong (c6 két hop vdi binh khi nén hoat dong theo Role ap luc).
- Dé lua chon cong xuat va sitc ddy clia bom cén tinh theo cong thic sau:
H, = H,, + H, +a. £, (m)

Trong d6:
Hg- ap luc tinh todn cho mdy bom;
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H,, - chiéu cao hinh hoc tir may bom 1én t6i vi tri voi nude bom vao két nudec mai
(van phao). (m).

h,, - ap luc nudce ty do tai ddu voi vao két nude mai (van phao) (m);

a- hes6tonthat: (a=1,2+ 1,4);

T, 4 tong ton that cot nuée tir bé chita 1én t6i diém bom vao két.

Sau khi lva chon xong mdy bom va mang thiét k&, can chon D cha 6ng sao cho
V=0,7+12m/s.

b) Tram bom:

Trong tram bom c6 mdy lam viéc, may du phong va cdc thiét b1 van khod, déng hé,
thiét bi dién, vv...

Kich thuéc bén trong clia tram sao cho di dé b6 tri mdy, phu ting.

Tram c6 thé néi hodc chim, nita néi, nira chim.

Tram nén dat gin bé chita, xa cdc phong chinh. Cin c6 bién phﬁp chéng 6n, chéng
rung va diéu khién van hanh thuan lgi.

2.1.6.3. Bé nudc trén mdi (két nudc mdi)

C6 thé 1a bé x4y, bé betong cot thép, hoac 1a céc thiing bing tén, binh nudc.

Nhiém vu dy trit nudc va tao thé nang cung cdp cho céc thiét bi dung nuéc cia
cong trinh.

a) Dung tich két:

W =W, +W,, (m?
Trong dé: )
W- dung tich toan bg;
W,- dung tich cén thiét cho nudc sinh hoat;
W,- dung tich du trit nuée ciu hoa.

Chii §:

- Déi v6i W, cé thé tich cho bé chita dii khoi lwong W, hodc c6 thé chita 1/2 W,
1/3W, (néu vay mdy bom phai bom 2,3 14n méi d Iuu luong sir dung. O day van dé Ia
chii y thé tich, tai trong clia b€ mai dé thiét k& cho hop 1y két cdu va kién triic.

- Pai véi W,: phai tinh dy trit cdu hoa trong 10 phiit ddu chd xe ciru hoa dén.

b) Vi tri dit bé mdi:

D6i v6i cong trinh 16n 6 thé thiét ké nhiéu bé m&i.

BE mai cdn dit & vi trf ¢6 ban kinh phuc vu gédn nhét, phan b6 déu cho cdc thiét bi
dung nuéc bén dudi.

Pam bao két cau (khong qua nang gay tai trong tap trung)
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Pdy két nudc phai du dp luc cdp cho cdc thiét bi dong nudc tang trén cing (i
thiéu = 3m).

2.1.7. So d6 hé thong cip nudc trong nha

2.1.7.1. So do don gidn

Ap dung khi 4p luc nuéc cia dudmg 6ng thanh phé thudng xuyén dam bao lén 5
tdng cao nh4t (tic 1a cap truc tiép vao cic thiét bi ding nude caa cong trinh).

C6 thé thiét k& cap tir dudi 1én (b) hodc tir trén xudng (a).

+ Trudng hop (a) thudng cho nha 3 dén 5 tang;

+ Trudng hgp (b) thudng cho nha 2 dén 3 tang.

Tuyén phan b6 chinh c¢6 thé 12 dudong dng vanh dai trén véi (a) hodc dudng 6ng vanh
dai dudi v6i (b) va c6 thé dau thanh mach vong thi dp luc diéu hoa t6t hon.

—r— —

,.L: .J-: IJ-J}AQG CHINH PHAN PHG!
l l CAP TUf TREN XUOGNG
AL At A-L.__ ( BAU MACH VONG )
— —
— A4 = J-T-L H A,
A, AL l A l
| | |
A At RitH l
RiH 4 At

I el
I CONG TU NUGC

Hinh 2.12a: So do don gidn cdp nudc ti trén xudng

l l
Al f'+‘= Al
T* Tﬁ Al
[ 41 [ AL ‘ JL_L,
P I o I H
v AR 1A
A A
— —— - —
\dng chinh phan phéi
cap tir dudi 1én
(88w mach véong)

Hinh 2.12b: So dé don gidn cdp nudc tix dudi lén
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2.1.7.2 So do c6 két nudc trén mdi
Ap dung khi 4dp luc Sng thanh phé khong di d€ ién cic ting nha (hoac chi 1én dugc
két mai vao ban dém).

Néi chung trong trudng hgp nay phai c¢6 mdy bom bom truc tiép tir 6ng cdp nudc
thanh phd lén hoic tir bé chita 1én két nudc mai.

L - —
- K|§T —
—T— 6NG CHINH
yd J_1l1 / yd
= T
A, 1,
44 AL 41
SR L4
L .JTT-. AL
4L L
Al ki B15s
Rl L 1,
-
Hinh 2.13: So dé cé két nuce trén mdi
2.1.7.3. So dé cé bé chita, tram bom va két nuoc trén mdi
R
et
Pt L.t
€
1 — / ] 1- Tuyén vao
2-Bdng hd
e — e
N 17 3 86 chira
4 - = 4- Tram hom
L - -
4 B b 1 5- Van phao
e - . - =3
. L3
&
N
2

Hinh 2.14: So d6 cé bé chira, tram bom va két nudc trén mdi

e

@

\\d‘)
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Ap dung khi 4p luc bén ngoai chi dii vao duoc bé chita (phé bién & ta hién nay).

Dang so d6 cdp nudc niy cé nhuoc diém cin luu ¥: néu & gin tram cép nudc thanh
phé (hodc khu vuc) thi dé Iam giam dp luc tuyén ngoai phé (do viéc md san & nhi¢u ddu
vdi vao bé chifa, ddu manh hé nhiéu 1am cho dp luc trong 6ng tut gidm, gy mat nudc
cho céc doan cudi ong).

2.1.74. 8o do cdp nudc phéin vang

bkl L.

NHOM 2
| of disksh
~ ‘ B
| T B

oy g
D 2 5
il

B} NHOM N, ...
f _
T o — ™
— T T } q—‘ NHOM 1
| NHOM 2 :Eﬁit:;’: > VONG 1
I“
@ NHOM N, ...
L _J
1 1-8NG NUGC TU BE CHUA TO)
: 2.TRAM BOM
| 3 KET NUGC MAI
! ) 4- BOM TANG AP
1 E-THUNG KHI NEN 2 NGAN
- 6 VAN GIAM AP

Hinh 2.15: So dé cdp nudc phdn viing
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Ap dung cho nha da nang (c6 nhiéu khu vuc dung nude khdc nhau, luu lugng khic nhauy).

Thudng dp dung cho nha cao tdng, nha nhiéu khéi, nha ¢6 tdng k¥ thuat trung gian,...
Muc dich chit dong phan phéi cho timg viing dé dam bao 4p luc va luu lugng phuc vu.

* Ghi chii: C6 trudng hop thi€t k& tram bom va binh khi nén tu déng d€ cdp nudc Ién
cho céc tang cao ma khong can két nudc trén mdi.

2.1.8. Nguyén tdc bo tri mang ludi cip nudc trong nha

He théng cép nudc trong nha bao gém:

+ Mang ludi dudng 6ng cap nudc;

+ Cic thiét bi vé sinh, thiét bi ding nudéc;

+ Céc cong trinh khac trén mang néu cé: Bé chita, tram bom, tram khi nén, cdp nudc
néng, tram tang ap, két mai, niit dong ho,...

Trong d6: mang dng cap nudc gom: - 6ng vao nha;

- 6ng phan phoi;
- 6ng dimg va 6ng nhanh.

*Khi bo tri mang cdp nuéc phai tuan theo cic nguyén tac sau:

- Ong phai dén t6i moi trang thiét bi ding nuéc.

- Téng chiéu dai éng 12 ngan nhat trén co s& ¢6 loi cho 4p luc du tat cdc diém.

- Quan 1y, van hanh, sira chira, thay th€ dé dang.

- Néu cong trinh c¢é cip nudc néng cuc bd, thi tuyén vao thing nude néng phai di
theo ong riéng dé diéu hod dp Iuc nude néng tai diém diing nudc.

- 6ng diing c4n b6 tri gitia khu vic dung nudc dé€ han ché chiéu dai tuyén nhanh.

- Ong diing c6 thé di 16 thién, di trong try, trong tudng hay trong hop k§ thuat (6t nhat).

- Phéi xem xét kha niing sita chita, diéu khién van,thay th€, déngthdi 1am dep noi that.

- Hop k¥ thuat c6 thé dé clra thap hay cira cao sao cho khi sira chifa, kiém tra c6 thé
thdo lap dé dang.

- Hop ky thuat c6 thé gém: 6ng cép, 6ng thodt, 6ng thong hoi, 6ng thodt nuéc mdi
(khong di chung tuyén dién trong hop k¥ thuat nuéc - Am wét).

- 6ng nhanh ¢6 thé di trong trdn, trong tudng, trong san.

- Lap tuyén xong bom rira, thit 4p luc trudc khi hoan thién va 1ip thiét bi.

- Quy dinh vé cdc miu son Sng:

+ Ong cép nuée lanh: Mau xanh;
+ Ong cdp nuéc néng: Mau do;
+ Ong cdp ciu hod: Mau do;

36



+ 6ng thoat nudc: Mau den;

+ 6ng cap hoi nuéc: Mau bac.
- 6ng phat dugc ghim chit, lién két chat véi két cdu cua nha: tuong, tran, cot, ddm:
2.1.9. Hé théng cap nudc ciru hoa

2.1.9.1. Phan loai hé théng citu hod bing nudc
* H¢ théng ciru hoa thudng gém cédc bd phan sau:
- B6 phan bao dong, bdo chay.
- Bo phan diéu khién.
- Bo phan cung cip du tri chit chita chay.
- B9 phan phan bé chat chita chdy, dau phun va lang phun.
- B§ phan mang luéi dudng ong.
- Bo phan cung cap dién.
* Phan loai bao gom:
- Theo phan loai chung cé:
+ Hé théng c6 dinh;
+ He théng ban ¢d dinh;
+ Hé théng chita chziy ty dong.
- Cu thé c¢6 céc loai sau:
+ Hé théng chita chdy thi céng (diéu khién bing tay);
+ He thong chita chdy bé mit (ding dé phun phu kin bé mat);
+ Hé théng chita chiy Sprinkle(ty dong véi dau phun kin, luén & ch€ do thuong
truc, né vd ra va nudc phun khi nhiét d¢ lén téi mic nhat dinh: =70°C ¢6 loai 150°C);
+ He thong chita chidy Drencher (cac ddu phun hd dat cé dinh, khi ¢6 chdy bao
dong vé trung tam, thi m& van x4 nudc bang thi cong hodc diéu khién tir xa).
2.1.9.2. Gidi thiéu so dé mét s6 hé théng ciru hod bing nudc dién hinh
a) Hé thong citu hod bdn cé dinh két hop véi hé théng cdp nudc sinh hoat
Véi so d6 nay, khi ¢6 chdy, m& voi citu hoa thi tram bom cap 2 (dp luc cao) clia nha
mdy nudc lam viéc, cip nudc ciu hod cho céng trinh. Tuy nhién, & Viét nam hién nay so
dd nay chura dp dung duge (do dp luc nude yéu).
Cic bo phan ciu hoa dugc dat trong 1 hop k¥ thuat, treo tudng & sanh ting, hanh
lang...tai nhimg vi tri d€ thdy, goi 1a hop citu hoa. Trong hop cé van khod, khép néi, 6ng
mém va voi phun (ling phun).
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Hinh 2.16: S0 do hé thong cuu hod bdn cé dinh (ciu hod véch tuong)
két hop véi hé théng cdp nude sinh hoat

b) Hé thong citu hod thii cong bdn cd dinh két hop khong hodn toan véi hé thong cdp
nudc sinh hoat

1-MAY BOM NUGC LEN KET @‘ - - —
2 - MAY BOM NUGC CUU HOA
3 - KET NUGC MAI

4. VAN PHAO

3,6 - CAC MIENG LAY NUGC

7 - vOI CUU HOA UGT

8 - TRU CAP NUSC BS SUNG
9- VAN XA KHI TU BONG

10 - VOI CUU HOA KHO
11-ONG DUNG HE THONG UGT
12-6NG BUNG HE THONG KHO
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Hinh 2.17: S0 dé hé thong citu hod ban cé dinh
két hop khong hoan toan vdi hé thong cdp nudc sinh hoat
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* V§i so do nay:

May bom ciu hoa dit riéng, chi lién quan véi hé thdng cap nudc sinh hoat khi két
hop véi nude du trit trén két méi dé ciu hod ban dau (10 phiit).

Hoic c6 thé bo tri hé ciu hoa voi khé, chd xe ctu hoa dén 1ap vao tru cap nudc ngoai
nha dé lay nudc cttu hoa.

c) Hé théng chita chdy Drencher (c6 thé diéu khién bing tay hoac diéu khién tu dong):

Hé¢ thong nay ddu voi hd khong chita nuée, thudng phai bo tri cing véi ddu dod bao
khoi, diu bio chdy.

KET VAN XA KHI TY BONG

LA LS

Y/ i
-%Mkmi4/fx .....

TRY CAP NUGC CUU HOA NGOAI NHA

o

ONG CHINH

.
™
™

.
™
faN

1
1-BOM COU HOA CHINH,
GNG DAN NUGE CHINR -BOM CUU HOA DU PHONG

TU BE CHUA 31.BOMBU 1

4

' GNG HOI VE BE CHUA

Hinh 2.18: So dé hoat doéng ciia hé thong chita chdy Drencher va Sprinkler

Voi phun Drencher ¢é d = 8; 10; 12,7mm hd, dit ¢8 dinh.

M&i voi phuc vu tir 9m® - 16m’. C6 thé phun tao mang ngan céch chdy.

Voi duge dat cao cach san khong qua 10m (theo tiéu chudn).

Khi ¢6 chdy, ddu do bdo chdy (bdo khéi) bdo vé trung tam va bdo dong tai trung tam
diéu khién, kich hoat mdy bom (diéu khién ty d6ng) hoat dong, hodc ngudi truc bao vé
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bdm nit m& van khod nudc citu hod cho phong (noi) xay ra chdy. Cung mét lic s€ cé
nhiéu vdi cling x4 nuéc (vi khong thé bé tri van nudc cho nhiéu voi). '

Nhu viy diing ddu voi chita chdy Drencher s& t6n nudc citu hoa hon, 46 tu dong hoa
chua cao, thudng ap dung nhiéu cho cdc cong trinh céng nghiép, noi cé chita chat gay
chdy va dé& chdy nhu nha mdy gidy, xudng ché bién gb, kho vai, kho gidy....

d) Hé thong chita chdy Sprinkler (hé théng ty dong hoan toan):

Hé théng nay ddu voi kin, méi voi dugc bit bing mot béng dén dién tir, cam nhan va
nhay cam véi nhiét do. Hé théng nay diing may bom tuy dong, trong dudng dng fuén dam
bao diy nudce (da dp luc). Khi nhiét do khu vuc tang 1én dot ngdt > 70° (tuy loai dau voi
nhdy cam, c6 thé phai lén 16 150°C) béng dén tu nd va nudc tir dau voi phun ra citu hoa.

- Voi Sprinker c6 d = 8; 10; 12,7mm.
- Vi ¢6 thé phun bao trium trong pham vi ban kinh 3m.

-"Uu diém cla loai nay 1A ty dong phun nuéc ctru hod tai diém cidm nhan nhiét cao
nhat noi Xy ra hoa hoan mot cich chinh xic, néi mét cach khéc 1a chdy tai diém nao
phun nudc citu hod tai diém dé. Diéu nay di khéic phuc duge nhuge diém cua dau voi
phun Drencher, tiét kiém nwéc hon véi do tu déng hod cao. D€ dém bao dé an toan cao,
c6 thé 13p keém theo hé thong dau do bdo chdy, chuéng bdo chdy...

2.2, HE THONG THOAT NUGC TRONG NHA

2.2.1. Phan loai cac hé théng thoat nuéc cong trinh

Hé thdng thodt nudc cong trinh, gém céc loai sau:

- Hé thong thodt nude sinh hoat;

- Hé¢ thong thodt nuéc mdi;

- Heé thong thodt nudc san xudt;

- Hé thdng thodt nudc hén hop.

2.2.2. 6ng va phu titng noi éng

2.2.2.1. Ong PVC

Hién dang st dung rat phd bién trong thodt nuéc cong trinh vi théng hoi. 6ng dai:
4,5,6m, d = 15 + 200mm, day 1,25 = 12mm.

NGi bang keo dan, gioang hay ren.

2.2.2.2. Ong Sinh

6ng dai ting doan: 0,5m, d = 50 + 200mm, ciu tao dau bat, ddu tron.

N6i bang xdm vita. Hién rat it ding vi hay v dép.
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2.2.2.3. 5ng ximdng diic
Puong kinh 6ng tir 100 + 200mm,
*Phu ting not ong:

Ciing nhu 6ng cap, 6ng thoit nudc ciing ¢6 nhing phu ting ndi 6ng nhu:Cuit, t&, ong
cong chit S, ng 16ng (mang song), cén, Y, chif thap.

2.2.3. Nguyén tac thiét ké thoat nuéc trong nha (hinh 2.19)

Khi thiét K€ thodt nude phii bo " N e
tri 6ng thoat xi, tiéu riéng vao bé T A 8]
phét; con cdc 6ng thoat nude san,
nudc rira giat phai di theo tuyén |
khic dé khong bi xong mii cha
bé phét nguoc 1én va khong bi N ‘ -

phd huy vi khuin yém khi trong k>
b phot. P g

2.2.3.1. Doi véi 6ng nhinh ONG KEM TRA

Nhiém vy cla 6ng nhinh 1a N N ,
dan nudc thodt tir cdc thi€t bi vé | a ‘ _
sinh hay phéu thu nudc san vé % o 77 A
6ng ding. Pau tuyén nhanh
xudng phai cé 16 thong hoi. N ) ;

buong kinh 6ng nhanh phu 5 ' %
thugc vao dudng kinh thoit cia ‘

* o - ~ - =& ~ s e
thlf’:t bi vé sinh, c}meu dai 6ng v o e
nhanh khong nén dai qua 5 - 7m.

ONG KIEM TRA ONG KIEM TRA

» ) - Hinh 2.19: S50 d6 thodt nudc thdi i cdc thiét bi vé sinh
Ong khong duge di gay khic.

Géc chuyén huéng >135° va phai c6 dng thong tic.

6ng 6 thé di duéi san, treo trén trdn k¥ thuat, 16 thién hodc di ngdm trong san.
D¢ déc vé phia 6ng dimg 3 - 5%.

MB&i 6ng nhanh khong thu qua 5 xi va phai c6 dng kiém tra tdy ria.

6ng nhédnh khong duge di qua trén phong 6, bép hay cira.

2.2.3.2. Déi véi 6ng dimg

Nhiém vu ctia 6ng ditng 1a thu nudc thai tir cic 6ng nhanh din vé r6i dua ra 6ng théo,
ra cng hodc bé xit 1y.

Ong dimg tham gia vao qud trinh théng hoi cho dudng thoat chinh xuéng bé xir Iy (bé
phét), can bang 4p xudt khi quyén cho 6ng nhanh.
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DUANG ONG CAP NUGC

DUONG ONG CAP NUGC CUU HOA

DUGNG ONG THONG HOI

DUSING ONG THOAT NUSC

N {4 &
NV A/

50(100 |100[ 150 | 200 | 150

250L

Hinh 2.20: B6'tri cde duimg ong trong hop ky thudt

6ng dimg di xuyén doc qua céc tdng nha, nam trong hop k¥ thuat.

Dbuong kinh 6ng dimg chon theo dirong luong tinh téan céc thiét bi thodt vao dng.

Dai véi dng thodt nude rira va thodt nudc san > 50mm.

Déi vai ong thoat xi = 100mm.

Ong thudng di thing diing, trén 6ng c6 6ng thong tic, tdy ria, kiém tra,... ching dugc
dat cao hon dung cu thu nuée ciia ting.

Truong hop cdc khu vé sinh ting trén va dudi léch nhau cho phép 6ng dimg di xién
doan chuyén tiép (& doan xién khong duge ndi 6ng nhdnh).

Chan 6ng diing phai c6 géi da.

Tai cdc san phai c6 khung, bat d& dng.

Thudng 6ng ding nén bé tri & khu vue trung tAm khu WC, noi ¢6 ban kinh 6ng nhanh
ngin nhat.

2.2.3.3 Déi vdi 6ng thdo (doan 6ng thodt ra cong chung cia khu vuc):

Nhiém vu 12 din nudc tir b€ phét hay 6ng diing ra ngoai va thong hai.

Trudce khi thodt ra c6ng ngoai, cdn qua hé ga, xi 1y néi bo.

Chiéu dai 6ng thdo chi nén < 10m.

C6 thé chim duéi dat hay trong trin, tudng, hdm.

Ong thao réit dé bi tic do nim ngang va dai, lai 11 doan cudi cing nén thudng dong can.

bodoci=3-5%.

Pudng kinh dng bing hoac 16n hon 6ng dimg chinh.

Doan xuyén qua tudng, méng phai c6 bién phép xit Iy chéng lin, 1am v, gy, nift éng...
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2.2.3.4. Thong hoi cho hé théng thodt nude

Nhiém vu chinh cla 6ng thong hoi 14 thai cdc khi déc (di Ién mai, cdch mdi 3m) va
diéu chinh 4p xut trong tuyén thodt bing dp xuat khi quyén (d€ van thuy luc trong cic
xi phong duoc én dinh, tranh 6 nhiém ra ngoai).

Tuyén théng hoi doc lap chi dé cap trong trudng hop tuyén thoit khong ddp ing dugc
nhu ciu théng hoi.
? P~

_| NG THONG HOI CHINH | ONG THONG HOI CHINH

e

i
‘ —e a 15 WITFITRTIRIIT
ONG THONG HCH PHY N \-f\éNG THONG HCI PHY
i P
% T }
2 8 % 2
Uty

ONG THONG HOI PHY

A%éue THONG HOI PHY
o
g L | g
] 8
e 1 - _(_Jg

SNG THONG HOI PHY

oS0

|
i

BE PHAT ettt ¢ ppST -(—-(-Z

Hinh 2.21: So dé thodt nudc si dung hé thong thong hoi kho
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Cu thé c4c trudng hop sau phai dat 6ng théng hoi doc lap:
+ Ong dimg thodt nudc c6 d = 50 ma luu lugng thoat q > 2//s;
+ Ong diimg thoat nuéc c6 d = 100 ma luu lugng thodt g > 9//s;
+ Ong ditmg thodt nudc c6 d = 150 ma luu luong thodt q > 20//s.
6ng thong hoi khong duge néi véi 6ng thong gié cia nha.
Dinh xa hoi phai cich xa noi ¢6 nguoi qua lai va sinh héat, thudng cao hon mdi > 3m.
2.2.3.5. Cdc bo phdn kiém tra, thong tdc
- Ong kiém tra (6ng tham, cira tham):

+ Dat trén 6ng ding: dé kiém tra 6ng thoat chinh (6ng dimg) khi c6 sy c6. Thudng
cao cach mat san tir 70 - 80 cm;

+ Khodng céch clra tham tuy thudc vao dudng kinh 6ng diing va loai nudc thai.

- Ong tdy rita:

+ Nhiém vy la dé théng tac cho tuyén nhanh thodt xi;

+ B6 tri & ddu 6ng nhénh c6 tir 3 xi trd 1en. Pdu ong tdy rira cb nidt ddy 16 thong tic
dit phang mit sin.

- O"ng thong tdc:

+ Nhiém vu ciing dé théng tic cho 6ng ditng hodc tuyén nhéanh;

+ Thudng 1a 1é hodc cut xién (chit Y) dat & dau tuyén éng hodc & chd déi hudng cla
tuyén nhanh;

+ Ddu té hoic cut cé mit bit bang ren hoac xam vita.
- Ga thodt nuoc:

Doc theo tuyén thodt nudc nim ngang (6ng thdo), hoic tai nhitng noi chuyén hudng
clia 6ng thodt.

" Nhiém vu 1 d€ tham nom, tdy rira, nao vét biin va thong tic khi cdn thiét.

Khoang cich ga quy dinh:
+ Ong d < 600 — L, = 50m;
+Ong d =600 - 1400 > L_,_ = 75m.
Phan loai hé ga c6:

+ Ga n6i (nhu néi trén);
+ Ga kiém tra: dat trong chi gi6i xay dimg, truée khi ra céng ngoai phé;
+ Ga ha bac: Ga ¢ d0 chénh léch tuy€n dén va tuyén di >1,5m.



Bing 1-5: Khoang cich I6n nhit giita éng kiém tra va ong tdy rira

Khoang cach 16n nhét phu thude vao tinh chat nudc thai
Dudmng kinh - - — Do 1
Sng (mm) San xuat Sinh hoat, San xuit c6 nhiéu | Loai thi€t bi
khéng bin san xudt ban chat lo limp
50 15 12 10 Sng kiém tra
50 10 8 6 6ng tdy rira
100-150 20 15 12 &ng kiém tra
100-150 15 10 8 éng tay ria
200 25 20 15 ong kiém tra
2.2.3.6. Bé tu hoai (b€ phot):
MAT BANG ONG D=200
{CO THUNG LO XUNG GUANH)
ONG THOAT HOI =
335  D>150 220 220 335
GG DAN PHAN T_T ﬁ
D=100-120 GNG THOAT HOI
g 2
SRR === W
\ 3 MANG LOC
VUA X.MMAC 75 \xﬁ ,
DAY 20 1 Y _,7i — 1
|r > ,’x\ | —
. GNG THOAT NOI v&l
RON BE 400400 PHIA l_im_fﬂ 253&‘?‘“ use
TREN B.T.C.T) (6 BAN BT.CT)
C6 NAP 500%500
ONG THOAT HO D>150 GNG THOAT HOI D>150
BANBTCT CAOD VUGT QUA MAI CAD VUQT QUA
} MANG LOC I
i Pa¥
SNG DAN PHAN %&PNMA—T—N—U-OL
D=100~125 11 / 11
= = ¥ - =
— % ;
e 3 Z [ ; ;@r%'[rHAM BANG
7 7 Z
7z g — = ?
| ,/) 7, ,8_
%I: =
: _| VA XM MAC 75
CAT1-1 LOP GACH DAY 60 4050 )
TSP BT GACHVT
{HOAC DA DAM VUA
X.M MAC 500)

Hinh 2.22: Bé e hoai logi c6 ngdn loc
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1;-— &vc BE TONG D=150

o 2Ll
/4
%

4 4
esrer - feft——vy ¢
220 NP BTE
T, sensar S
o * ¥ AT ki [
/Ty %/ T 7 [/] _OnG oE TONG D=200 criY
h ﬂm
— /
- g A
] —
o , A oot
D160 CAT 33 /]
3 = - 7 1 _TRU GACH DX SNG
TRU GACH DI NG ) B.T GACH VO HOAC Pk DM VA B.T GACH VO HOAC DA DAM

XM 50 DAY *200 XM MAC 50 DAY >200

Hinh 2.23: Bé tt hoai kiéu ldng

Nhiém vu dé xir 1y chét thai hitu co rin va 1am sach nudc thai khoéng con cin ba trude
khi thai ra tuyén c6ng chung ciia thanh phé (viéc tiéu huy céc chét rin hitu co nho vao
mot 10ai vi khudn yém khi trong bé phét).

Nudc thai sau khi vao bé phét (ngap nudc) tinh véi thdi gian luu nuée 2 ngay & trang
thai limg lo r6i bt ddu tham gia 1én men, phan huy va lang ddn xudng ddy bé (vdi thoi
gian t6i thiéu 1a 6 thing m&i phin huy hoan toan).

Phan loai: C6 2 loai: + BE phét c6 ngin loc;
+ Bé phét kiéu ling.
- Tinh todn thé tich bé:
Thudmg ngin chda c6 thé tich gdp 2-3 14n ngin loc. Thong thudng 5 nam hit can mot

lan (tuy nhién ngay nay di c6 chét vi sinh Micréphdt cho vao dé phan huy nhanh, nhu
vay thdi gian phai hit can sé dugc kéo dai hon).

Véi s8 ngudsi sit dung tiéu chudn tinh < 6 ngudi: 0,250m’/ngudi.
Vi s6 ngudi sit dung tiéu chudn > 6 ngudi thi ngudi thi 7-50 14y 0,16m’mgudi.
Do bé kiéu lang don gian, dé thi cong nén st dung kha phé bién trén thuc té.
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2.2.3.7. Ranh he
Ranh he dé dan nuéc tir cdc ong ditng thoit nwde mua vio 6ng thdo ra cong chung.
Tai cdc vi tri ¢6 Ong thoat nude mua xudng.

Do dbc doc thoit nudc i = 2% ra cong.
2.2.4. Heé thong thoat nuée mai

2.2.4.1. Tinh todn thoadt nuidc mai
+ Buoc 1. Xac dinh dién tich thodt nuéc mai cin thoat nudc:
F=F 4+ 0,3 F e ()
F, ;- dién tich mit bang madi;
Fimg- dién tich mat tudng diing 4p sat mdi (néu o).
+ Budce 2: Xac dinh Ivu lugng nude mua trén dién tich mai doé:
Q =K (F.q/10.000), (I/s)
Trong do:
Q- luong nude mua, (I/s);
F- dién tich mai thu nuéc (m®) tinh theo;
qs- cudng do mua sau 5 phiit (//s ha) (tra bang TCVN ) tuy thudc vao vi tri dia Iy
cuia cong trinh.
+ Buce 3. Xdc dinh s6 lugng 6ng ding:

n12Q/qg,
Trong d6:
n- s6 ong ding thodt nudc mua;
Q- luu lugng nudc mua tinh toén;
q 65~ Iuu Iugng cho phép t6i da d6i v6i mdi dudng kinh Ong (tra bang 1-6).

Bang 1- 6:
Budng kinh phéu thu hodc 6ng vng (mm) 80 100 150 200
Luu Iugng tinh todn cho 1 phéu thu nude mura (Ifs) 5 12 35 -
Luu lugng tinh todn cho 1 6ng thu nudc mua (//s) 10 20 50 80

+ Theo kinh nghiém tinh nhanh so bg:

Cif 100m* — cdn mot dng thoit nuéc mua &100.
2.2.4.2. Cdc b phdn thodt nude mdi

a) Mdi:

Mai c6 thé 12 m4i bing hodc mai déc.
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D6i v6i mai bang phai c6 do
doc i = 3 -5% vé phia sénd
(mang thu).

Mdic6théddcvé 1, 2, 3,4 Q
phia tuy theo thiét k& kién
tric va phan b6 khu vuc thoat

nudc mua. % B sx
Maii c6 thé lam mot dot hay :_-7//
Y N , S -
cdn t6 chic thodt nudc riéng ] e wis o wak g’y |
cho timg dot hoic mai trén St (3u25) cHON Vio UM
thoat xuéng mai dudi.
b) Séné: i 50 |
Sénd 12 bd phin méng thu y
va dan nuéc mua vao phéu thu -

rdi vao 6ng thodt ditng.
Do déc cita séné:i = 1% Hinh 2.24: Lién két phéu thu voi két cdu mai

Chiéu cao ctia séné phin chita nudc mua cao t6i thiéu 13 100mm, phdn khé & trén 1a
100-200mm.

* Cach tinh todn:
Cho phép tinh 1m? mdi tmg véi 2 cm® dién tich séno véi trudmg hop sénd ngoai nha.

Doc trén thanh sén6 phai ¢6 6ng tran su c6 d = 25 - 32mm, cdch déu 12 - 15m (6ng
dit & d6 cao thdp hon chd thap nhat cia mdi).

c) Phéu thu:
La b phén thu nuée tir sénd vao ng ding.

Thuong dudng kinh phéu thu phai 16n hon dudng kinh 6ng ding (dién tich ti€t dién
bing 2 14n dién tich ti€t dién Ong diing).

Tai phéu thu phai c6 ro chin rac (lu6i chén ric).

C6 thé cho phép n6i cic phéu thu & cc cao do khdc nhau vao mot 6ng dimg.
d) O’ng ditng:

6ng ding ¢6 nhiém vu din nudc mua tir sénd xudng ranh heé hoac vao hoé ga.

Cé truding hgp 6ng ditng 6 doan chuyén hudng di ngang vi 1y do nao dé. Do ddc cia
doan di ngang nhur sau:

+Ong d = 50 —> do déc 16 thidu i ,y, = 2,5%
+Ong d =75 — d6 doc 16i thidu i _, = 2,0%
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+Ong d = 100 — d6 déc t5i thiéu i, = 1,2%
min — 1’0%

Vit liéu 1am &ng phai chiu duoc 4p luc tinh khi 6ng tic. Hién nay phd bién nhat 1a
6ng nhua PVC.

+Ong d =150 — do6 déc t6i thidu i

6ng c6 thé di 16 thién hay di ngidm trong tudng, trong nh, trong hop k§ thuat, trong
hop cot gia...

Chan &ng dimg phai c6 goi d&, hd ga thang dudi chan 6ng phai ¢ tdm tiéu nang
(giam tdc, tiéu nang tranh x6i 16, phd v hd ga hoac rdnh he).

2.2.5, Cac ky hiéu khi vé so d6 thodt nuéc cong trinh

—H— ONG NGI THANG (MANGSONG) THOAT Xi
—}— CONTHU
——}—— BOBA {RACCO)

__.T cUT GOC 90
_.\ CUT cHECH 135

_T_ CHOTE

i BT THOAT BON TAM
l CHOTHAP _BT J

—O— BONG HO NUGC

___._T_I v RUA

—Ppg— VAN KHOA

THOAT MU

- C)

THOAT CHAU RUA MAT

—N—— VAN MOT CHIEU
—pi—— VAN DIEN TU

—k VAN PHAO

—®— MAYBOM

THOAT CHAU RUA

/0 vOr CUU HOA UGT

{ CH VACH TUONG ) PHEU THU SAN

/C) vOI CUU HOA KHO
{ CH VACH TUONG )

NG KIEM TRA TAY RUA

L_TEE_J@ —F@

VAN GIAM AP

49



Chuong 3
Hi: THONG DPIEN TRONG NHA - THU LOI CHONG SET

3.1. KHAI NIEM CHUNG

3.1.1. Bién

Dién 12 nhu c4u thiét y&u thit hai sau nhu cidu ding nudéc cia con ngudi.
Ngoai chifc ning phuc vu sinh hoat, dién con phuc vu san xuét ché tao ra san phdm.

Tir khi phat minh ra dién, ngudi ta da dua vao sir dung trong cdc cong trinh xay dung
dan dung va cong nghiép ngay.

Ngay nay viéc khai thdc san xut va hé théng dién trong cong trinh da dugc phit trién
va ning cap dén miic hoan hao va rat tién nghi.

Bd&i vay hé théng trang thiét bi dién trong nha cling nhu hé thdng cap thoat nuéc 1a hé
théng trang thiét bi k¥ thuat khong thé thiéu trong bat ky mot cong trinh xay dung nao.

3.1.2. Thu léi chong sét

Trong thuc t€ c6 nhiéu diém cao hoidc cdc géc nhon cha cong trinh bi sét danh pha
huy gay thiét hai 16n vé vat chat va c6 khi ca tinh mang con ngudi trong cong trinh.

Phdt minh ra hé thong thu 16i chéng sét ciing 12 phat minh cuc k¥ quan trong dé bao
vé& an toan cho cédc cong trinh xay dung khong bi sét ddnh. Dac biét véi nén cong nghiép
x4y dung phét trién nhu ngdy nay, chiéu cao céng trinh xay dung 16n cling véi cdc trang
thiét bi angten va céc thiét bi khic dat trén mai nha do dé hé thong thu 16i chdng sét 1a
mot bd phan khong thé thi€u dugc trong cong trinh x4y dung.

3.2. HE THONG PIEN TRONG NHA

3.2.1. Phu tai dién
3.2.1.1. Dinh nghia

Phu tdi dién 1a c4c thiét bi tiéu thu dién ning, chiing bi€n ddi nang lugng dién sang
cdc dang khic dé xir dung vao cdc muc dich cu thé clia con ngudi.

Vi du nhu bién thanh:co nang (dong co dién, quat dién..); nhiét nang (bép dién, 10
nudng, 16 sudi)..,quang nang (béng dén dién...).
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3.2.1.2. Phu tdi dién cua mot coéng trinh

a) Cdc loai dén chiéu sdng:

b) Cac phu tdi dong luc:

- Hé théng bom nudéc;

c) Cac phu tai khéc:

- Bén chiéu sdng cuc bo;
- Beén chi€u sdng su ¢o;

- Bén chiéu sing bao vé.

- Hé th6ng thang may;

dung khac nhu dai, tivi, quat...;

- PBén chiéu sang chung déu;

- Pidu hoa trung tam, cuc bo;

- Céc loai may co khi nho trong gia dinh.

- Binh dun nudc néng trung tim hoac cuc bo;

3.2.2. Tiéu chuin sit dung dién sinh hoat va chiéu sang

- Cic mdy moéc san xuat trong phan xudng, xi nghiép cong nghiép.

- Céc thiét bi van phong nhu: mang vi tinh, mdy photocopy, cdc thiét bi dién gia

3.2.2.1. Tiéu chudn sit dung dién sinh hoat va chiéu sdng tong qudt cho mét cdn
phong trong ngéi nha (tra bdng dé tinh todn):

bac 56 lugng cdn phang trong ngdi nha (Ban vi tinh [a kW/1 can phong )
diém Céc phén tir -
¢an va két cdu ludi dién L i
ohong 3|69 |12]15|18|24] 40 | 60 {100 | 200 | 400 | 600
Day cach dién ding tron
Ay cach Aen dingrong 1, 51 46143 1.2 11| 10|09 07 [061|053]048]042|040
Dung | diéu kién thay thé phuc tap
bép ga | May bién ap ding day tré
ayoenapding ey TN | 5115|1109 0807 |06 | 05 |048|046|044]042]040
khéng thay thé don gian
Day cach dign ding trong
Dung | diukiénthaythgkho, [40]25(22|21]20|18|17[ 14| 12|11 ]088|082|079
bép phirc tap
dién | May bign ap ding day trén
ybienap aang SYTEN | 40123 171511413 12] 1.1 [ 1,05]096|088]082| 079
khong thay thé d& dang

51



3.2.2.2. Tiéu chudn chiéu sdng va sit dung dién sinh hoat tinh trén m’ san

S6 TT Ten phu tai dién Pon vi tinh W/m? san
i Chiéu sdng cho nha & + bép 12 -
2 Chiéu sang cho cac phong cong cong 8
3 Phu tai sinh hoat khac cho cdc phong & + bép 30-40

3.2.2.3. Phuong phadp tinh tiét dién ddy so bé cho ting khu vuc ding dién
+ Budc 1: Tinh t6ng cong xuat cdc phu tai dién dung trong dudng day
P=P,+P,+P, +... +P,
+ Buéc 2; Tinh cudng do dong dién cén thiét di qua day
P=Ul->1(A)=PW)/U)
Trong d6: P- t6ng cong xuat (W, kW),
U- hiéu thé nguén dién (110 - 220V);
I- cudng do dong dién (A, kA).
+ Budce 3: Tinh tiét dién day
F=1A)/5(A)
Trong dé: F- tiét dién day (mm?);
I- cuong do dong dién(Ampe);
5- thong thudng 1mm’ ti€t dién day chiu cho cudng do 5 Ampe.
3.2.3. Thiét k€& hé thong dién trong nha
Mang ludi dién trong nha duogc cung cdp tit mang dién ha thé (tir mang dién cao thé

qua bién dp ha th€ ctia khu vuc). Bao gobm: dudng day cung cdp dién ngoai nha vao ti
dién téng va duong day phéan phéi dién trong nha.

) Pt abs A4ad

| -

—
Ngudn cao thé 5 5
LA 4446 $444b
@ Ngudniha thé
(3 pha) | ]

= ey e

1. Tram bién ép; 2. Tu dién téng; 4b. Ta phan phdi nhinh;
4a.Th phan phéi chinh; 5. Day cdp dién ngoai nha.

Hinh 3.1: So dé cap dién ngoai nha
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3.2.3.1. Nguyén tic bo tri mang dién cong trinh va cdc thiét bi dung dién

Trude khi bd tri tuyén day dién trén mit bang cong trinh cén phai xdc dinh vi tri th
dién téng réi phan phéi cho méi nhénh (hinh 3.4a) (cé thé 1 theo sé ting hay theo timg
b6 phin chiic ning cla céng trinh,...). Sau dé xdc dinh vi tri cu thé clia c4c bang dién
phén phdi, aptémdt (cdu chi) va cdc tuy&€n dén cho phu tai (hinh 3.4b).

a) Nguyén tdc b6 tri duomg ddy:

1. Cac cong trinh xay dung trung binh va 16n phai duge cip dién 3 pha (4 day) do
luong phu t4i dién 16n (1 pha khong d4p tng néi gay mét can bang cho mang chung khu
vuc). Cic phu tai dién trong cong trinh ciing phai dugc phan b6 déu cho 3 pha tranh bo
tri 1éch pha dé gay ra su ¢6 trong dong dién.

L

TU BIEN PHAN PHOI
TANG ...

—
I

|
1

]

1
I

[

CAP TOICAC
‘{:_/ THIET BI DUNG DIEN

—

= TU DIEN PHAN PHOI
TANG 2

TTIN

TU BIEN TONG T

T0 BIEN PHAN PHOI
TANG 1

4

DAY BIEN NGUON TU DIEN PHAN PHOI
O“' v TANG HAM 1

i

TO BIEN PHAN PHOI
TANG HAM 1

£

Hinh 3.2: So dé b6 tri tii dién téng va ti dién phdn phéi cho dién sinh hoat
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Hép cong to

T0 dién tAng —.\ — Béang dién can hé 1
HI N £ Bingdiéncanho 2
~ __,\ = Bang dién can hd 3
b HDN = Béng dién can hd 4
DN £ Bang dién can ho 5
—c\ = Bang dién cin hé 6
L
N _ Bén hanh lang

|||—|

Hinh 3.4a: So dé phan phot dién v ti dién tdng dén ta dién cdn hé

- Cép dién dén quat
— Binh dun nutdc néng
| . Diéu hoa

_— Bép, lo sdy

S 8 cdm

L

Hinh 3.4b: So do phan phéi dién ti bdng dién ra cdc phu tdi
2. Trong cdc cong trinh nho thi cdp dién 1 pha: D6i véi dudng day trong nha khi thiét
ké& can chil y:
- Day c6 thé di n6i mat ngoai tudng, tran, trén céc sit cach dién, hodc éng ghen vuéng
¢4 nap (c6 thé ngoai mit twong hoac bing mat tudng).

- C6 thé dit ngdm trong tudng, trin, san (hinh 3.5) bén trong 6ng cich dién va bao vé
bang 6ng nhua cing hay mém. Néu véi s6 lugng nhiéu day cling b6 tri, ngudi ta phai dat
trong cac hop ghen Idn (cé gia d&) chon ngam tudng.

- T4t ca céc linh kién va giai phap phuc vu cho mang dién trong nha trudc khi dat déu
phai duge su théng nhat ctia chu tri thiét ké kién tric.

3. Pudng day phan phdi di tir bang phan phéi ra phai dam bao cdc chi tiéu sau:

- Chiéu dai cung cip < 80m (1 pha).

- Cong xudt phu tai trén mot duong day < 20A (cudng 46 dong dién).

- S8 lugng thiét bi trén mot dudmg day khong dugc qua nhiéu, phai < 20 thiét bi (gdém
dén va 6 cam).

- Dudng day phan phdéi thudng di cdch tran va cach san 0,3 - 0,5m. Tai cédc vi tri ¢6
dén tudng xudng 10 - 15cm (d€ tranh bi khoan vao day).
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Tram BA tron bo

Hinh 3.5: Hé théng médng ddn déay dién ddt chim trong san nha

4. D61 voi cac phong khan gia > 250 ngudi ciing phai dung di¢n 3 pha (4 day) va
phan phdi ra nhiéu bang dién diéu khién riéng biét cho timg khu vyce, chifc ndng va phan
b6 phu tai cho déu trén 3 pha.

b) Déi vdi cdc thiét bi dién:

1. Ta dién va bang dién:

- La vi tri n6i duong day cung cdp (dén) va dudng day phan phéi (di) (noi bd tri cic
thiét bi bao vé va diéu khién cho khu vuc phu trich).

- Dit bang phan phéi dién tai trung tdim cua phu ti dé gidm dugc chiéu dai cha luéi
dién phan phoi.

- Dat & vi tri dé lui t6i va thuan tién cho viéc bao quan, vin hanh, sira chira.

2. Cong tac dién:

- Cong tac dén clia timg phong nén dat canh cita md dé thuan tién sir dung khi vio phong.
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a)

a) Cong tic va 6 cam l4p trén mat tudmg; b) Cong tic mot pha; ¢) Cong tic mot pha cé dén bio
Hinh 3.6: Mot 56 loai céng tdc va 6 cdm
- Néu phong 4m uét phai dat cong tac & ngoai hodc tai phong it 4m wét hon (tuyét dsi
khong dat cong tic dén trong phong tém, phong vé sinh).

- Trong cac phong dai, cé 2 cira ra vio & hai dau hodc & cdu thang 1én xudng cac tang
thi nén dat 2 cong tic dao chidu & 2 ddu dé tién sir dung.

- D6i véi cic phong rong hay hanh lang c6 nhiéu dén ciing chiéu séng thi c6 thé ding
chung mot cong tac.

3.0 cam: (st dung loai an toan c6 1y che khong s& tay vao cuc dién duge).

- O cam thudng dat cach san 0,3 - 0,5m.

- Vi tri 6 cim phai theo sy sap dat néi that va cac thiét bi cu thé trong phong (vi du: vi
tri t0 tudmg dat tivi, dai; vi trf xaléng cdn chd cam dén, quat; vi tri givdng ngu, dén ngh,
dai,... vi tri ban lam viéc: dén ban, may vi tinh,...).

- Vi tri 6 cdm dién thoai vi é cAm angten ciing phai theo su sip dat rdi that noi cin
bé tri dién thoai va tivi,...

4. Quat tran:
- Ban kinh phuc vu tir 1,5 - 2,5m.

- C6 thé b tri tix 1 hay nhiéu quat trdn trong mét phong tuy theo kich thudc, dién tich
phong, xong phai phin bé ban kinh phuc vu cho hop 1y sir dung.
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5. Céc thiét bi diéu khién: cho 1 cum hay moét phu tai (cdu dao, dptomat, khdi dong
tir, c4u chi,..).
- Vi tri: thudmg & ddu dudng day (ddu ngudn), d6i véi day 1 pha thi phai nam trén day
néng (pha néng).
* Cdu dao: 1am nhiém vu déng v ngit mach dién, trong qud trinh déng, cét c6 thé
Xdy ra tia lira dién, do dé trong cdu dao thudng ¢4 bd phan dép tat hé quang dién.
* Aptomat: vita lam nhiém vy déng va ngit mach dién vira lam nhiém vu bao vé khi
¢6 hién tugng chap mach.
* Khoi dgng nr: nhiém vu bao vé khi ¢ hién tugng qud tai xay ra (nhay role ngt dién).
* Aptomat chéng ro ri va chdp mdt dién: phét hién do di va chap mat dién d€ sira
chita dudng day, vira c6 nhiém vu déng, cét, bao vé khi chap mach lai vira tu dong ngit
mach khi trong mach c6 hién tugng dd di dién (chap mat...). Néu dat cuc bo thi cé thé
tim va khic phuc bé phan bi do.
* Cau chi (cdu chdy): Khi ¢6 su ¢8 chap mach, day chi dit chay va ngét mach an toan.
* Pén: BS tri dén la phin thiét k€ chiéu sdng nhan tao trong cong trinh gom nhiing
vin dé sau:
- Phan loai cédc loai dén chiéu sdng:
» Phén theo chic nang:
+ Chi€u sang lam viéc va 6.
+ Chiéu sing su c6.
+ Chiéu sdng dé phan tdn ngudi.
+ Chi€u sdng bao vé.
» Phan loai theo tinh chét phan bd anh sdng:
+ Anh sang tryc tiép:
0 - 10% lugng quang thong hudng lén.
90 - 100% lugng quang thong huéng xudng.
+ Anh séng tin xa:
40 - 60% lugng quang thong hudng 1én.
60 - 40% lugng quang thoéng huéng xudng.
+ Anh séng phan xa (dnh sdng gian ti&p):
90 - 100% luong quang thong hudng lén.
10- 0% lugng quang théng hudng xudng.
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« Phan loai theo cau tao dén:

+ Dén hé (béng tran): Béng dén khong duge bao v€, ngan cach véi moi trudng
xung quanh.

+ Dén ¢6 bao vé: Bong dén dugc ngan cdch vt moi trudng xung quanh bang bau
thuy tinh trong hoac md.

+ Dén chéng am: Béng dén, dui dén, bo phan phén chiéu 1am bang vat liéu chong
duoc tic dung ciia 4m uét.

+ Dén chdng bui: Bao dam khong roi bui vao trong dén (ding cho bénh vién, phong
thi nghiém).

+ Deén chéng né: loai dén ding riéng cho cédc cong trinh gay ra nhiét do cao, hoic dé
gay chdy né. (N&u den bi nd khéng gay anh hudng véi moi truding bén ngodi).

- Phén loai theo giai phdp chiéu sing:

+ Chiéu sdng chung: ding dén dé€ chiéu sang cho mot khu vuc khong gian (budng
phong, harh lang, 161 di, sanh, cdu thang...).

+ Chiéu sdng cuc bo: dung dén dé chiéu sdng cho mét pham vi nhat dinh cdn dnh
sdng (vi du nhur tai bé mat ban [Am viéc, chidu sdng tranh anh, ti trung bay vat phim,
tuong, sa ban, san khéun....).

» Phan loai theo cdch lap dat:

+ Deén treo tran;
+ Dén 4p tran;
+ Dén treo tudng, cot.

* Phuong phdp bé tri chiéu sang nhdn tao trong nha:

Khi nghién ctu bd trf d&n chiéu sang trong nha ngoai viéc can di dnh sdng phuc vu
coOn phai chi y dén viéc {am tang hiéu qua ndi that kién triic cho can phong.

Thong thudng déi véi hé théng dén chi€u sdng chung phuc vu cho phong lam viéc hay
phong & ¢6 do cao 2 - 3m so véi mit phing cong tic (Id mat phang cdch mat san cong
trinh 0,7 - 0,8m). S6 Iugng dén tinh theo tiéu chudn chiéu sing W/m” san (ira bang).

Ngodi ra ¢6 thé bé tri thém dén, tudng, cot, dén phan xa... dén trang tri noi that va
déng gdp thém vao dnh sdng chung hoic st dung dnh sdng diu vao nhiing lic nghi ngoi,
énh sing giao thong, di lai, dé tiét kiém ning luong dién. Boi vay trong mot khong gian
kién tric ¢6 thé bo tri nhiéu loai dén khic nhau.

Vi tri cita dén chiéu sdng trong mot can phong can xic dinh theo két ciu cha khong
gian d6 (nhu dam, tran, tudng, cot, mang nho ra, thut vao...). Chon khoang cdch cac dén
cin dam bao nhip diéu anh sdang hoa hgp véi nhip diéu kién tric.
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Déi v6i cac phong c¢6 nhiéu dén tran, cdn phai lam trdn treo (trdn noi that) tao
thanh trdn k¥ thuat dé hé théng dudng day cdp dién di phia trén (dé dang cho thi
cong va sira chita).

Nhitng cong trinh 16n, cao tdng, c¢6 nhiéu khong gian cin chidu sdng va sinh hoat,
nhat thiét phai c6 hop k¥ thuat dimg cho hé théng dién di tir th dién tdng 1én phan phdi
cho céc tAng qua cdc tran k¥ thuat hoac san ky thuat.

Ngoai ra khi thiét k€ chiéd sang nhén tao, cén tao ra nhiing hién qua vé ¥ wudng trong
khong gian kién tric nhu chiéu sdng vui, chi€u sang trang trong, & nghi ngoi...
"+ D6i véi chidu sang vui:

Cian tao khong khi phdn chan, khi sac tuoi vui, nhon nhip, can dat cdc yéu cdu sau:
Do roi trong khong gian can chiéu sdng phai ¢6 tri s6 khd cao.

Anh sdng c6 mau sic ruc rd, phong pht va luén chuyén dong linh hoat.

+ Déi véi chi€u sdng trang trong:

Sir dung chii yéu cho cdc cong trinh hoi hop, dén ti€p, dam thoai hay & cac vién bao
tang, cdc vién nghién ci.

Nguyén 1y 1a dung nguén sidng chung dé tao ra chi s6 do6 roi phan b déu trén toan bo
bé mat dugc chiéu sang. Nhiing vi tri quan trong nhu ché ngdi clia cha tich doan, ché
ding cua dién gia, ché dat cac vat trung bay quan trong cén dugce tang cudng chiéu sing
bang hé thdng cuc bo.

+ Dai véi chi€u sdng nghi ngoi:

Chi€u sang nghi ngoi thudng duoc dung trong cic phong ngl gia dinh, khich san, nha
an dudng, bénh vién...

Nguén sdng sir dung & day I3 nguén sdng phdn xa dé mit phing ngang cling nhu mat
phéng thing ding cé tri s6 d6 roi thdp, mau sic 4nh sdng din nhung &m 4p.

+ Dai vai chiéu sang hoat dong:

Chiéu sang hoat dong thudng ding trong cau lac bo, cung thé thao, nha thi ddu, san
khdu biéu dién..

St dung loai nguén sang sao cho tao d6 roi c6 tri s6 cao va c6 thé diéu khién di dong.

Mau sic phu thuée vao yéu cdu cha ngudi st dung va k§ thuat cha timg loai choi hay
trinh dién va k¥ thuat quay phim, truyén hinh.

+ D6i v6i chigu sdng thudc hé néng:

Chiéu sang thudéc hé néng 1a ding nguodn sing phat ra dnh sang cé mau néng nhur:
mau dé, cam, vang, héng...

+ Dai v6i chi€u sdng thude hé lanh: _
Chi€u sang thudc hé lanh 1a ding nguon sang phdt ra ¢6 mau lanh nhu: mau xanh lo,
xanh tim/ xanh la cay...
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3.3. HE THONG THU LOI CHONG SET

3.3.1. Khai niém

3.3.1.1. Su hinh thanh sét

Sét 1a hién tugng phéng dién hd quang giita hai doi tugng dién tich ¢6 céc ion nguge
d4u (am hodc duong) dé trung hoa l4n nhau giita céc ddm may dong, hodc giita ddm may
dong vai dat.

Khi phéng dién tao ra sét la mét ving dién truong 6 cudng do rit manh kém theo cé
tiéng né va dnh sdng hé quang goi 1a chép.

3.3.1.2 Phdn loai

a) Sét cua cdc con dong:

Sét xuat hién nhiéu nhat khi cé cdc con dong va hinh thanh tir cic dim may mua chia
rat nhi€u hoi nuéc, c6 dudng ranh gidi v6i viing khong khi xung quanh tuong doi rd rét,
dong thoi véi viec di chuyén nhanh clia dong lam x4o trén céc vi tri cha ddm may dong
¢6 dién tich khac ddu dén gan nhau, mat khic tang nhanh viéc tich tu cdc ion gay ra sét.

Khi ¢6 bdo khoéng hinh thanh sét vi ban chit clia bao 1a dong khong khi va hoi nudc
xody quanh mét tam goi 12 mét bao (hay tam bio) véi téc do 16n, dong thoi tam bao dich
chuyén cham c6 huéng, nén céc jon sinh ra bi trung hoa ngay trong xody bdo, khong thé
gay ra sét duoc.

b) Sét khéng kém theo cdc con dong:

Do la sét duge hinh thanh tir cic ddm may hoi nudc c6 cac ion do ma sat véi khi
quyén, do bi phan chia bdi cdc tia vii tru, hodc bi thim nhap jon tir ting dién ly trén cao.
Thudng 14 nhitng con sét nho va it thdy trong ldc troi quang may tanh.

c) Sét hon:

D6 1a sy tich tu mot lugng ion cung diu trong mét luong bui, hoi nudec xody tron
tao thanh mot khéi céu di chuyén trong khéng gian, d6i khi c6 miu d6- da cam, di
chuyén cham nhung quay kha nhanh, phét ra nhiing ti€ng dong nhd, nhiing tia lira dién
vi khéng khi c6 mii chdy cha tdng 6zén. Déi khi con bay thang vao trong nha. Khi
gap vat can gay ra nd thanh mot con sét nhd, cé thé 1am héng mét phan cong trinh,
lam dé mét 6ng khoi.

3.3.1.3 Pdc diém cia dong dién sét

Dong dién sét cudng do rat cao. Dong sét nho thudng 1a 5- 6 kA, sét ¢& trung binh
khoang 30 kA, dic biét c6 thé 16n t6i 100kA- 135kA (khoang 2% céc con sét).

Thoi gian x4y ra sét rat ngin, vai % gidy. Mitc do tang, giAm cudng do dong difdt cuc
nhanh c6 thé 16i 10kA/ps (micro giay = 1: 1000 gidy).
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3.3.1.4 Céc giai doan hinh thanh sét
* Giai doan 1: Xudt hién trudng hiéu vng tinh dién va xudt hién cdc diém nhdy cdm

Mat dat ving c6 ddm may dong
di qua xuat hién mdt hiéu dng tinh
dién ngugc dau véi dién tich ddm
may. C6 xu huéng dén dén cic vi
tri gdn nhau nhu thdp nhit & phia
dam may va cao nhét & phia mat dat
do lyc hit tinh dién, dé c6 thé trung
hoa 14n cho nhau.

Nhu vay nhitng vat thé nhu céc
coéng trinh nim trén phin mat dat
dd cang lén cao, cang c6 kha nang Hinh 3.7
tich tu mot luong dién thé nhiéu hon, sém hon. Nhat 1a trén d6 c¢6 nhiing diém cao nhon,
san sang phéng dién tinh vé phia ddm may dong, con goi 14 cdc di€ém nhay cam sét.

Loi dung dac diém ndy ngudi ta nghién ctu phat minh ra thu 16i chéng sét. Thu 16i
phai 12 nhilng diém nhay cam nhat d& bi sét ddnh trudc nhat cha khu vic, hodc trén méi
cong trinh.

* Giai doan 2: Xudt hién dong tién dao (Early Streamer Emion) ESE

Dong tién dao la dong dién tich phéng ra tir hai dam may tich dién trdi dau hoic giita
ddm may dong trdi diu véi cdc vat thé, cac cong trinh trén mat dat (tai hai diém gdn
nhau nhat) xuat hién truée khi c6 thé x4y ra sét dinh, thudng tap trung & cic diém nhay
cam tir hién tugng hiéu dng tinh dién.

Nhur vay tir ca hai phia d6i tugng hinh thanh dong tién dao ion din ndi 1ién vdi nhau.
Dong tién dao chi 1a mot dong dién tich nho va sém trude khi cé sét.

Dong tién dao ¢6 dac diém nhu mét yéu t6 dan dit mo dudng cho su 6 at cia dong
lon rat 16n gifta cac ddm may dong phéng xudng dat.

* Giai doan 3: §ét danh xudng ddt

Sét ddnh xudng dat la viéc phéng toan bo hay phan 16n dién tich cia dim may dong
theo 161 vach sdn clia dong tién dao, tao nén su trung hoa dién tich giita ddm may dong
véi mat dat, hinh thanh nén sét danh vao cong trinh.

Néu dong dién tich bi can trd do cdch dién, hodc do khong truyén kip thdi xudng dat
s& gay n6 hodc phé huy tai vi tri d6.

3.3.1.5 Phdn cdp chong sét

C6 3 cdp thiét k€& chong sét.
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- Cdp 1: chong dugc dong dién sét c¢6 cuong do I = 200kA ding cho cic cong trinh
dic biét, nha qudc hoi, tru s& co quan qudc gia ...

- Cap 2: chéng dugc dong dién sét c6 cuong do I = 100kA dung cho cac cong trinh
cap 1.

- Cédp 3 (con goi la thong thudng): chéng duge dong dién sét ¢6 cudng do [ = 30kA
dung cho cdc cong trinh cap 2 va 3.

3.3.1.6. Cdc bé phdn co bdn cua hé théng chong sét

a) Kim chéng sét (kim thu 16i):

Kim chéng sét 14 bo phan ddu tien dé thu hut sét,
thudng chiém linh dinh cao tai méi khu vyc chéng
sét, phai tiép thu duge toian bo dong dién tich cla
sét ma khong géy ra bat cif trd ngai ndo nhu:

248

- Tiét dién kim qua nho so vdi tic dung clia y
cudng do dong dién tich, c6 thé gay chdy, chay
¢t thu 16i.

>/d
d>12

- C6 dién trd sudt cao 1am cho dién trd dan
cao, can trd viéc dan truyén sé gy nd & tai cot ﬂ

thu 16i.

Cot thu 161 thudng dai 2 - 3m c6 thé téi 5 m, 6325
bang thép. Pudng kinh tai phan trén cing d 225,
dinh nhon trong pham vi dai > 4d. Kim dugc son Hirh 3.8: Kim thu sét
mot loai son dac biét ¢é thé din dién va chdng .
b) Ddy ddn sét.
La bo phan dén truyén toan bo lugng sét tir cdc ddm may dong xudng dat an toan.
Yéu cauw:
- Tiét dién du 16n (d = 12), dién tich ti€t dién >1,5cm’. Néu day 1am bing déng tiét
dién >1cm®. Néu la thép ban khong méng hon 3mm. :
- Dién trd xudt nhd, dién trd din trén toan tuyén phit hop.
- Thiét ké s6 lugng day phit hop cudng do sét.
- Lién mﬁ;ch, c4c moi noi phai cé dién trd xuét nho hon chd day dan binh thuong.
+ Khong dugc bé tri day din sét & trong nh (d6i véi chdng sét cd dién). |
c) Tiép dia:
La bo phan truyén dién sét vao dat nhd cic coc tiép dia rai ric bay tap trung thanh
cum gan vao vong kim loai thit hai chon dudi d4t, hodc cdc cum doc lap (hinh 3.9).
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TEP 91)\ =1 Y]
COTKIM THU
TIEF DIA RAI TIEF DIA CUM FRANKLN \

Hinh 3.9: Kim thu, ddy ddn va tiép dia

my
' DAY DAN S£T 910
CHAN BAT SAT#8
101;- ‘ NG THEP BAG VE 850
ny
T" 4 M1 HAN DIEN
2°lm— ! AT MIN TUGR NUGIC DAM K¥
800
—
M HAN DIEN 240 COC TEP DIA(L=63X63X6)
DAY TIEP DAT 218 2500

COC TEP DiA (63%63%8) 218

Hinh 3.10: Coc tiép dia

bién trd xudt cia mot cum tiét dia khoang 1,8 - 2Q (phai kiém tra do tai ché).

Khong dung dng nude thanh phé 1am tiép dia khi thinh éng méng hon 10mm (méi
n6i khéng gy ra an mon 6ng).

3.3.2 Nguyén 1y va giai phap chong sét ¢ dién

3.3.2.1 Chéng sét kiéu diém (Franklin)

a) Kim thu 161 Franklin voi “ving bdo vé hinh nén”:

Kim thu Franklin dugc thiét k€ va tinh todn thu sét theo nguyén tac tap trung thu sét
clia mot cot kim thu c6 “ving bdo vé hinh nén”. Tao nén mot ving khong gian 3 chiéu
hinh nén tinh tir dinh kim thu c¢é géc & dinh hinh nén ban ddu 1a 45°, trong d6 chia céc
vat thé cong trinh cdn dugc bao vé.
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Déi vdi cac vat thé hay cong trinh 6 mat bing phic tap hay trai ra trén dién rong,
mudn che phll toan bo cong trinh bang cdc “viing bdo vé hinh nén” giao nhau, doi hoi
phai sit dung nhiéu cot kim thu Franklin.

/ 45" -
2
N N
o g
45 "
=
Hinh 3.11: Vung bdo vé hinh nén Hinh 3.12: Viing bdo vé hinh nén

€6 hiéu qud cia kimthu 16i Franklin

Ché n6i cic day din sét véi tiép dia phai dic biét chd ¥ dén dién trds chd ndi. Doi khi
mot cot kim Franklin nhung c6 thé néi véi nhiéu day dén sét, nhiéu ti€p dia.

b) Kim thu 16i Franklin véi “viing bdo vé hinh nén” ¢6 hiéu qud (hinh 3.10).

Theo phuong phip cd dién clia Franklin cho thdy thyc t€ sét van danh tat ngay bén
sudn nha, tham tri ngay trong viing bao veé.

Ngay nay, phuong phip cOa kim thu Franklin bién déi nhu sau: Do cao tir dinh kim
thu xudng mat dat chia lam 3 doan chéng 1én nhau: doan 1 xdc dinh hinh nén bao vé
15°, doan 2 1a 30° va doan 3 la 45°, khién pham vi thu duogc sét nho hon truéce rat nhiéu.

3.3.2.2 Chong sét kiéu long Faraday

* 1.6ng Faraday “viing bdo vé hop kin”:

Long Faraday 14 hinh anh cta hai vong kim loai mot & trén cao mét chén dudi dat
bao quanh céng trinh, duge néi véi nhau bdi
cdc day kim loai dan sét tao nén mot 16ng kim
loai ¢6 hinh khéi lap phuong, tao nén moét
ving khong gian c6 téc dung thu sét ba chiéu,
trong d6 chida cac vat thé cic cong trinh cédn
dugc bio vé.

Vong kim loai phia trén cé dang mét udi day
thu v din sét ¢6 kich thuéc t6i da mat luGi
9x9m. C6 thé tang cudng thu sét nhd cde kim thu
sét ngin kiéu Franklin ¢6 d > 12mm dai 1m gin
vao & céac vi tri bét loi, nhdy cam nhat. Khoang
cach kim < 3m (& cdc gdc canh cta cong trinh). Hinh 3.13: Chong sét kiéu long Faraday
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Vong kim loai phia duéi c6 gan cdc ti€p dia hay cac cum ti€p dia c6 thé 1a cdc cot
thép déng sau trong dat duge han ndi véi nhau.

Déi véi cdc cong trinh ¢é hinh khéi phiic tap nhat 12 khi c¢6 cdc diém cao nhon ngudi
ta st dung két hop “viing bdo vé hinh nén” cia cét kim thu Franklin va “viing bdo vé
Iong kin” cha viing Faraday.

3.3.3. Nguyén ly va giai phap chéng sét tich cuc

50 pO TONG THE \ /f/m:" e
HE THONG CHONG SET === (CHONG SET TICH CYC)

HIEN DAL

AN o T
et

Hinh 3.14: So dé tong thé hé thong chong sét tich cue

Cong nghé chong sét mdi da tao ra dugc dong tién dao sém dé chl dong thu sét tix
dim may dong gan nhat. Vi kim thu sét chtt déng Dynasphee ESE phéng ra tia tién dao
sdm hon so vdi bt cif diém nhay cam nao cha cong trinh. So vé6i kim thu Franklin hay
long Faraday thi kim thu chi dong phéng tia tién dao nhanh hon khoang vai phan tram
gidy. Diéu dé gidp tao ra dong tién dao sém hon, chii dong thu hut bat sét, dinh thang
vao h¢ thong chong sét nay.

3.3.3.1 Cdc bé phdn cua hé théng (gébm 6 bo phdn co bdn)

a) Kim thu sét tich cuc, chii dong thu hiit sét tir xa va sém.

b) Day déan sét c¢6 vd boc chong truyén dién truc ti€p cho ngudi, chéng hé quang dien
v6i cdc vat dan dién 14n cin, chng nhiéu cho cac thiét bi dién tur.

¢) He thong cit xung sét lan truyén trén dudng dién néng (dién st dung truc ti€p).

d) He théng cat va loc sét, chdng lan truyén nhiéu cam ting dién tir trén dudng truyén
tin hiéu.

) Chong sét mach vong, san phang dién th€ giita cdc tiép dia.

) Tiép dia kiéu hinh dé cay din truyén an toan ddng dién tich clia sét vao dat.
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Ngoai ra con cic thiét bi dé€m sét, cac dén
tin hiéu thong bao chat lugng, giip ta danh
gid dugc chinh xdc midc do con sir dung dugc
cia thiét bi hé thong, tién cho viéc thay thé
stra chifa.

3.3.3.2 Xdc dinh vang gdy sét “phuong
phdp qud cdu lan”

* Budgc 1: Dung qua cau lan:

- Qua cdu lan c6 tam cu 1a diém gay ra
sét. Sét dugc phong ra tir di€m tam cdu hay
chinh 1a diém gdn nhat ctia ddm may dong.

- Ban kinh qua c4u lan (R) duoc tinh:

R =10xI* (m)

Trong do6: I: cudng do dong sét (kA)

+ Chong sét cap 1 - R = 334m.

+ Chong sétcdp 2 > R =215m.

+ Chong sétcip3 > R =97 m.

Ding qua cdu cé ban kinh cho trudc theo
yéu céu cla cap chong sét thi€t k&€ qua cdu
lan ¢é ban kinh R (tinh theo cong thitc trén)
cho l4dn qua cong trinh gidi han bdi céc diém

KIM INTERCEPTOR

3000 — 5000

CAP TRIAX

KHOP NOICAP

TEC

TIEP DIA HINH RE CAY

KIM DYNASPHEER

Hinh 3.15: Kim thu sét tich cuc

cham vao cong trinh theo ca ba chiéu ké ca déi voi kim thu sét.

Budng déng khd nang

Qué cdu gy sét
g Iinh
c6 kim thu

Hinh 3.16: Xic dinh duong dong khd ndng

* Bu6e 2: Xdc dinh dudng dong kha nang:

Hinh 3.17: Xdic dinh vang hdp thu
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Pudng déng kha nang 12 dudng néi cdc tam qua cdu lin va tao thanh mot 16p luGi bao
boc phi kin xung quanh cong trinh véi khodng cich diing bang ban kinh qua cdu lan.
Lép luéi nay bdo hiéu bat ky ddm may déng nao khi cham t6i ranh gidi ndy déu cé thé
gay sétdanh vio cong trinh. Thong thudng cic ddm may déng bay trén cao nén diém bat
loi nhat Ia tai dinh cha kim thu sét.

* Budc 3: Xdc dinh vang hdp thu tai dinh kim thu sét: Viung hip thu 1a ving tai dinh
kim thu luén tao ra nang luc chi déng thu sét, cho sét dinh thing vao kim thu ma khéng
ddnh vio coéng trinh. D6 1a gidi han gifa viing bi sét ddnh naim dudi dudng déng kha
nang vi giao véi dudng tron la mat cét clia qua cdu kich hoat (hinh 3.16), kim thu ddy
lén cao mot kKhodng AL sinh ra dong tién dao s6m hon mot khoang thdi gian At dé di
$dm hon mot doan AL.

3.3.3.3 Xdc dinh viing bdo vé theo timg kim thu

Phu thudce vio chiéu cao clia c6t kim thu va viing hap thu.

- Xdc dinh bdn kinh canh tranh (R~ ): (muc dich dé xdc dinh cdc khu vuc cao va
nhon khdc cba cong trinh hoac cdc vi tri xa kim thu, kiém tra xem cé cdn bd sung thém
s0 lugng kim thu nita khong, néu R ndm trong ving bao vé cia kim thu truée rdi thi
khéng cin bo sung thém nita).

R ¢6 thé dugc coi nhu mét ham clia chiéu cao c6t kim thu theo céng thitc:

Rep=1(h)
Trong dé:
R~ bén kinh canh tranh;
h- chiéu cao tinh tir diém nhay cadm xuéng dat.

Bang tra
h 3 6 8 10 12 14 16 18 20
Rer 12 17 23 26 28 30 31 33 34

- Xdc dinh bdn kinh bdo vé (R,, ):
1. D6 véi trudng hop chiéu cao kim thu > 5m thi R,, dugc tinh theo cong thic sau (Phép):
R,, = Vh(2R —h)+AL(2R + AL)
Trong d6: R,,- ban kinh bao vé tinh tlr truc kim thu tich cuc theo phuong ngang;

h- khoang cao dén diém c6 kha ning phat ra sét cha cot kim thu, tinh tir vi tri
can xdc dinh R, ;

AL- sy chénh léch khodng cdch véi ddm may so vé6i diém cach tranh. Tinh
bang cong thitc: AL = At x V.
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2. D61 v6i trudng hop chiéu cao kim thu < 5m thi R, khong tinh theo cong thiic trén
ma theo bang tra cé sin:

Chiéu cao | Chiéu |Téng cong Mutc do bao vé
cong trinh | cao kim | chiéu cao | Binh thudng <85% | Binh thudng <85% |  Cao 93%
5m Sm 10m 72m 70m 65m 58m 47m 45m
10m Sm 15m 92m 76m 68m
15m Sm 20m 100m 84m 78m
20m S5m 25m 116m 87m 82m
25m 5m 30m | 120m | 94m 89m
30m 5m 35m 120m 100m 96m
35m S5m 40m 120m 100m 10lm
40m 5m 45m 120m 100m 105m
45m 5m 50m 120m 100m 112m 92m 96m 73m
100m 5 [20m 100m 112m 100m

3.3.4. Chi dong thu hit va bit sét s6m

* Nguyén Iy thu sét va bit sét sém, kim thu chii dong:

- Kim thu Dynasphee — ESE va kim thu Interceptor:

Hinh 3.18: Kim thu sét Dynasphee — ESE

+ VO NGOAI CAU XUAT HIEN
+  DIEN TICH NGUOC DAY
+ VO CAC DAM MAY DONG

Cau tao kim thu Dynasthee-ESE 13 mot qua cdu réng, gém hai nita ban c4u dp lai ¢6
chiéu cao 280mm, dudng kinh 355mm bén trong qua cdu 12 viing cich dién véi kim thu
o chinh giita (dién trd cha khoang réng bén trong ~18k(2). Con kim Inter-Ceptor qua ciu
dugc thay bang hinh tru réng.
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Khi xuat hién ddm may déng, do hiéu ing vo ngoai cau xuat hién ciac dién tich jon
nguoc dau, mat trong hinh vo cdu bing nhém nhanh chéng c6 mét lugng ion nhiéu hon
cé4c diém canh tranh khic. Do dién tich ddm may déng
tao nén lyc hit sinh ra dong tién dao trdi ddu tir dinh
kim thu vé phia ddm may. Nh& cic ion duge tich ty
nhiéu tir qua cdu chuyén vio mat trong va vi cach dién
vGi ¢Ot kim thu & giita tao ra dong ion #ién dago ESE
(Early Streamer Emion) phéng 1én ti dinh kim thu.

1 _15p DONG CHONG HO QUANG

| 1&P CACH DIEN

Piéu d6 tao th& chii dong din sét danh thing vao
kim chli dong sém hon so véi kim ¢é diém Franklin
khoang vai % giay (nano giay).

LEP DONG CHONG TU

3.3.5. Day dan sét &P CACH DIEN
VO XUNG QUANH

Day dan sét bang déng c6 boc cach dién chiu duoc
dién thé cao clia thép. C6 thé bé trf ngay trong nha ma
khong lam anh huéng dén cic thiét bi va moi trudong Hinh 3.19: Cdp Triax
xung quanh.

Cap TRIAX g6ém 3 16p déng, dong truc véi nhau va ciach nhau bdi 3 16p céch dién.
Céap duoc cach dién véi hiéu dién thé rat cao cha sét.

L6p trong cung c6 tiét dién 50mm” bing déng 1a day din duoc néi véi kim thu. Hai
16p ngoai biang dong, dong truc vai 161 thu sét, gdm 1 16p dong c6 tdc dung chdng cic tia
hé quang phit sinh tir day dén sét dén cdc vat xung quanh va 16p thit 2 chéng lai sy phan
xa dién tir ra bén ngoai.

3.3.6. Tiép dia

Tiép dia an toan cha phuong phdp mdi cling twong tu nhu phuong phdp cd dién c6
dang cum ti€p dia.Tuy vAy ngudi ta sit dung coc va bang dong ti€p dia hinh ré cay cé
hiéu qua hon.

CARTHDATSET

o~
HOPKIEMTRA
[UAT

e-_m?

| HGACHATGIAM
CoBiENTROBiT T

Hinh 3.20: Tiép dia
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Coc tiép dia bing déng dugc déng thing
dimg han noi véi ti€p dia ré cdy nim ngang &
do sau 1,5m- 3m néu khé khan c6 thé ndi bing
cdp dong. Cac moi han bing déng va duge bao
vé chéng xam thyc clia méi trudng.

Déi véi cac viing ddi nii kho tiép dia c6 thé
diing thém hoa chat Eart Gel 1am giam dién tr¢
cla dat, hoac phai thay th€ l6p dat ti€p dia
béng cach dio hé dé 16p dat khdc c6 kha nang
dan truyén dién cla sét t6t hon xuéng dat.

3.3.7.Chong sét lan truyén trén dudng
dién noéng

Chéng sét lan truyén trén nguén dién ndng
(st dung truc tiép) 1a céc bo phan cit sét
MOV, TDS duge lap song song véi ho dung
dién ngay trudc ciu giao téng clia dién ngudn
noi véi ti€p dia riéng (binh thuong MOV, TDS

CAU DAC

i iMOV

HO DUNG BIEN
THIET BIA MOV
o
L o
1 PHA MOV
L o\
:¥
¢ L N
0 o~

3 PHA

Hinh 3.21: B6 phdn cdt sét MOV

c6 dién tré rat 16n nén khong cé dong dién néng di qua) (hinh 3.21).

Khi nguén dién bi sét ddnh xung quanh truyén theo day dan dién dén cic ho ding dién vi
c6 ti€p dia riéng nén bi dénh thong dién tud nghia 1a n6i mach dén sét di thing xudng tiép
dia cia MOV, TDS. MOV la bién tr& ding oxit kim loai (Metal Oxite Varitor) loai MOV,

MPM (MOV- Protection Modunle) v6i dong
135kA chi ding duge mét 1an, véi dong 5- 6 kA
ding duge 10.00014an. Di kém véi MOVceé cic
den hién thi kha ning sit dung.

Néu di chdy dén nao thi thay th€ MOV &
dén dé.

Do diu song song nén khong phai chon
cuong do dong dién MOV phil hop cudng do
dong yéu cdu cua ho dung dién can cat sét,
Ciing do vi dau song song nén mdt phin nang
lugng cha sét van ti€p tuc di dén ho diung dién
nhung khong cdn nguy hiém nifa.

3.3.8. Chéong sét lan truyén trén dudng
truyén tin hiéu

D6 1a ciac bo cit va loc sét (hinh 3.22), sau
khi da cat sét (cdt bién do xung sét) lan truyén

™

g

9

DIEN THOAL -
o

1

-o{}

SRF -
MO;i |
1

HO DUNG DIEN

m ctia mov khu dung
may phat di¢n ¢o tin s6
khong én dinh

l Co thé c6 thém cong tic
sm le mode chéng nhay
MOV

Hinh 3.22: Thiét bi cdt loc sét kiéu SRF

71



cin loc bo phan nang lugng con lai theo nguyén 1y tir cdm lam tang dién 4p gay hong
cho cdc thiét bi gay nhiéu tin hiéu cho cdc thong tin trong mang.

D6 1a céc thiét bi cit loc sét kiéu SRF (Surge Reduction Filter) méc n6i ti€p véi céc
thiét bi sir dung dién trudc khi vio ngudn. '

- Do dau ndi tiép nén phai lua chon cudng do dong dién SRF phi hop cudng do dong
yéu cdu cin loc.

3.3.9. Chong sét mach vong

* Khai niém mach vong, dién thé budc chdn:

- Khi sét danh, do cuong do rat 16n va ¢é téc do tan rat nhanh trong dat, néi cach khic
cudng do, dién 4p gidm rat nhanh trén mot khoang cdch rat ngan trén mat dit, gy nén sy
chénh léch dién dp ngay trong mot budc chan cia hai chan ngudi va sinh ra mét dong dién
¢6 dién 4ap khon chay qua ngudi khi tiép dat bing hai chan, Iic sét vira danh, c6 thé 1am
ngudi ta bi nga rit nguy hiém. Vi vay khi di trong vilng c6 sét vira danh phai nhdy 10 ¢d .

- Khic véi trudng hop con chim dau trén diy dién cao thé. Do gan nhu khéng c6 dién tr&
trén mot doan day dan bing déng hodc nhom gifia hai chan nén khong sinh ra chénh léch
dién ap, nén chim khong thé bi dién giat vi khong c6 dién chay qua than chim giifa hai chan.

- Su chénh léch dién ap budc chan cha sét gy ra gilta cac tiép dia nhu: tiép dia cua
ngudn dién, ti€p dia cho thiét bi thong tin, vién thong, tiép dia cho may méc thiét bi sir
dung dién... 1a rat 16n. Giita ti€p dia chdng sét véi céac ti€p dia khac c6 su chénh léch
dién 4p tao ra mot dong dién mach vong di qua cac thiét bi dang dung dién néu khong
¢6 bién phép san phang dién thé dat ti€p dia s€ 1am hong cdc thiét bi nhat 1a thiét bi dién
tlr, vién thong.

SET

TIEP DIA CHONG SET // TIEP DIAMAY  TIEP DIA VIEN THONG
SN (2l
TEC TEC TEC
U ANH HUSNG U U U
11— Y

Hinh 3.23: Van TEC

* San phdng: TEC dugc noi tiép giita céac ti€p dia. Khi ¢6 sét, van TEC ty dong can
bang dién thé, néi théng gitta céc tiép dia v6i nhau. Binh thudng TEC ¢6 dién trd rat 16n.

Ngoai TEC, MOV, SRF cdn cé céc thiét bi khic nhu thiét bi dém sét: c¢6 dén hién thi
trang thai chat lugng dé dé theo dai, thay thé, ddm bao hoat dong an toan.
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Chuong 4
HE THONG PHONG CHAY CHUA CHAY

4.1. KHAI NIEM

Hoa hoan xay ra déu la nguyén nhan cta 3 yéu t0 tao
thanh: Chédt chdy, oxy, vi ngudn nhiét. Tao thainh méi

quan hé goi la tam giac lira.

Nguyén tic phong chdy chifa chdy 13 phéi cach ly 3 6
yéu t0 nay véi nhau. h
4.2. PHAN CAP BAC CHIU LUA CHO CONG TRINH

* Theo TCVN 2622 - 1995 chia ra lam 5 bac chiu lira

- Bac I: Vat liéu khong chdy (Thiét ké d6i vi nha cap I va cong trinh dac biét);

- Bac II: Vat liéu khé chay (Thiét ké ddi véi nha cap 1, [1);

- Bac III: Vat liéu dé chdy (Thiét k€& d6i v6i nha cap II1);

- Bac IV: Vat liéu dé€ chdy (Thiét k& d6i voi nha cap [V);

- Bac V: Vat liéu dé chdy (Thiét k€ ddi vdi nha cdp IV).

D6i véi cong trinh ¢o chita chit dé chdy né thi bat budc thiét ké bac chiu lira bac I, IL.

* Bac chiu lra quy dinh trén co s& giéi han chiu Iira cia vat liéu lam két cdu cong
trinh ( theo tiéu chuidn qudc t€ tinh theo thdi gian bang phiit).

Vi du: Tudng chiu luc ¢6 bac chiu lira bac I thi phai dam bao gi6i han chiu lira trong
150". Hoac tudng budng thang 1a 60'... (tra bang TCVN 2622 - 1995).

4.3. THIET KE NGAN CACH CHAY

4.3.1. Khoang chéng chiay cho mét khu vuc cong trinh

Déi voi cac cong trinh 1én, bac chiu Iira bac I, IL... Can thiét k€ cac khoang chéng
chdy, vira dé 1am khu vuc thodt nan tam thdi, vita dé ngan chdy lan truyén tit khu vuc
nay sang khu vyc khdac (trong mot cong trinh ¢é thé ¢6 nhiéu khoang chéng chay).

Mbi khoang chéng chdy thudng c6 S ~ 300m?- 500 m? trudng hop dic biét ¢6 thé 16n
hon nhung khong vuot qua 2200m” (tra bing TCVN 2622-1995).
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Xung quanh khoang chéng chdy, yéu J\

cdu thi€t k&: tudng, trdn va san phai la cic j
vat liéu khong chdy, xay kin, khong d€ hd  khu vy neAn cnav @
16 thong giiia cic khoang. Clra ra vao giita L
< A < T T « ) I,
C?C k.laloang”chong f:hay pb_al la Cl\m C(: ‘b(_)(’: CUA NGAN CHAY OOmZ-SOOmZ// //
vat liéu chong chdy (amiang) va phai cé m—JC BAN LE U DONG Z////////// /)
ban I tu dong dong kin. é) @ J
4.3.2. Yéu cau thiét k€ buong thang
thoat nan ]
Yéu cdu thiét ké bing cic vat liéu Hinh 4.1: Khoang chdng chdy

khong chdy va chong duge khéi Ira tir cac
khu vuc 1an cén, phai xay tudng kin bao quanh va c6 thé c6 phong dém ngin chdy trudc
khi vao thang, t6t nhat 12 thi€t k& thang thodt hiém 16 thién hoac c6 mot mat ti€p gidp
bén ngoai nha.

Cira thang thoat nan phai 1a vat liéu chéng chdy, ban 1€ tut dong déng md. Dugec md
vé hudng thoat hiém.

Neéu thi€t k& gian tri tam (gian phong khéi) trudc khi vao cdu thang thoat hiém. Gian
trd tam cling phai ddm bao ngén céch chay.

Dién tich chung cho mdi gian tri tam déi véi nha & khéng nhé hon 4,5m’, cong
cong = 6m’.

Clra giita sanh tdng, hanh lang... vdi gian trd tam 1am bing vat liéu chiu lira, dugc md&
vé hudng thodt ra. Chii ¥ thiét ké thong khéi cho phong tri tam.

Mot s6 cong trinh c6 thé Ip dat thang sét citu hod bén ngoai trdi, 1am thém nhiém vu
hé trg cdu thang phong hoa. Chiéu rong nhé nhat > 0,7m, do ddc khong qud 60° va c6
tay vin.

4.3.3. Yéu cau phong chay ddi v6i hop k¥ thuat va éng thong gié

Phai x4y va chén kin bang cdc vat liéu
khéng chay, phi kin cdc 16 hé va ¢é van ¥ {

ngan chay noi dudng dng k¥ thuit xuyén qua
san hodc tudng, (khi ¢ hoa hoan c6 thé déng L
lai bing tay hoic diéu khién tu dong). RN

Van chin ITa

o o8
Van chin lta thudng thudng dat & vi tri i W
chuyén tiép tir ong ding sang 6ng ngang L
hoic & cdc vi tri dng xuyén qua tudng, san. | | % /
(c6 thé b6 tri ddu béo khéi ngay trong hop k§ [ 4
thuat dé bdo chdy vé trung tam phong chdy
chita chdy). Hinh 4.2: Van chén lia
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Dai v6i cac 6ng ky thuat nhu dng gié di€u hoa phai ¢6 van chan lira & méi vi tri dau
thdi va huit.

4.3.4. Yéu cau thiét ké 16i thoit nan

Can chi y: _

1. Xdc dinh 8 16i thodt ngudi va phan bd khoang cich hop 1y, véi cong trinh dong
ngudi t6i thiéu phai ¢é 2 16i thodt nan bé tri phan tan.

2. Xac dinh chiéu dai 16i thodt theo quy dinh.

3. Xdc dinh chiéu rong 18i thoét cia: clra, hanh lang, v€ thang.

4.3.4.1. Chiéu réong loi thodt

* Tinh todn chiéu rong 16i thoat:

-Dgivéinha 1l -2tang: tinh 0,8m/100 ngudi;

- DbGi véinha > 3 tang: tinh 1,0m/100 ngudi;

- DBai véi phong khan gia: tinh 0,55 m/100 ngudi.

* Quy dinh d6i véi chiéu rong 16i thodt nhé nhat (61 thiéu):

- L&i di > 1m (ngoai nha);

- Hanh lang > 1,4m (d61 v6i trudng hoc, khich san);
- Clra di > 0,8m;

- V& thang > 1,05m (tinh cho méi vé&);

- Chiéu nghi rong = 1,05m.

* Ngoai ra:

- C6 thé thiét k& cdc phong dém tiép gidp v6i mit ngoai nha dé ché cffu nan (yéu cdu
thiét k€ dam bao ngan cich chdy, ¢6 thé cifu nan bang thang citu hod).

- Mot s6 cong trinh c6 thé dat thang sat ciu hoa ngoai trdi cdch nhau trong khodng 100m.

- Riéng cira thang citu nan luén dugc md vé hudng thodt nan.

4.3.4.2. Chiéu dai 16i thodt nan

- D61 véi nha cong nghiép 1 ting, khoang cich xa nhat tir noi lam viéc dén 16i thoat
nan gin nhat 1a 50m.

- D6i v6i nha dan dung va nha céng nghiép nhe nhiéu tang:

* Cac luu ¥ khac:

Ngoai cdc cla st xép, cilta cuén, clra ddy ngang, clia quay khong duoc ding lam cira
thodt nan.

Céc cira di giao thong chinh c6 thé thiét k& va ghi chi chi dan cdc cilta thodt nan riéng
& 2 phia phan tén ra khoi khu vuc (ght chd 16i thodt nan - EXIT). '
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D61 véi clra dién tlf ¢6 mit than ty dong thudng ndi lién véi hé théng béo chay khi cé
sir ¢6 chdy bao dong, thi cira tu dong luén luén mé.

i Thang thoét nan —
) e e
. Ranh lang cut
exit
&> = R — —
T I&i tLoét ra‘
| <25m ! <20m | <20m | <25m |
Nha Tré <20m \Hanh lang thoat nan lam béing vat liéu chéing bhéy
Benh vién <30m va ¢ 2 |an clfa ngan chdng chdy déng md ly dong 2 chiéu

Hinh 4.3: L6i thodt nan va khodng cdch thang thodt hiém

- D6i véi hanh lang thodt nan:

+ Néu la hanh lang gilta ¢é cira di mé ddi
dién nhau thi chi€u rong tinh toan 12 khoang
théng thuy con lai khi ca hai clra cung md&

-

<

vuéng goc.
o » 3 ~ rd > h 3
+ Néu la ctra 1 bén thi tinh bang khoang — &
thong thuy khi clta mé& vudéng géc dén mit : M
tuong doi dién (hinh 4.4a).
Hinh 4.4a
+ Khong duge lam vat céan nho ra phia trudc
hay trén 16i thodt nan, cau thang thodt nan (hinh 4.4b).
Khéng 4& vat can
. WQ
- <
E— A A
rsrsreis £
A 1L ‘%I g A
v
sy % Lm . L
Clra co ban |8 ty dong 2 chidy -
1 mé vé hutng mbél‘ngn ﬁ%gugnégvg::;nnan

Hinh 4.4b
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4.3.5 Yéu cau vé giao thong va khoang cach phong chay chira chay bén ngoai nha

Khoéng cich phong chdy chita chdy giita cdc ngdi nha va dudng giao thong phuc vu
cho viéc chita chdy phai dugc giai quyét két hgp véi quy hoach khu vuc.

Khoang cich phong chiy chifa chdy gilta cdc cong trinh 13 khoang cich thong thuy
gitra cac tudng ngoai hay két cdu phia ngoai ctia cdc cong trinh.

Bac chiu 1{ra cia ngoi Khoang cdch dén ng6i nha thit hai c¢6 béac chiu lira (m)
nha thit nhat Tvall I v Vv
Ivall 6 8 10 10

I 8 8 10 10

v 10 10 _ 12 15

\Y 10 10 15 15

Cac dudng phd chinh, dudng khu vuc phai ciach tudng nha khong nhé hon 5m & phia
¢0 161 vao nha.

Khoang cach giita cdc dudng khu vuc xuyén qua hoic xen gilta cdc ngdi nha phai
dam bao khong qui 180m.

Pudng cut mot lan xe dai khéng qua 150m, cudi dudng phai cd bii quay xe véi dién tich:

- Hinh vuéng lcanh > 20m x 20m.

- Hinh tron thi dudng kinh > 30m.

Duong giao théng khu vic xuyén qua
nhd, qua céng hay nha cfu phdi ddm bao du >180m

{ ) /:-\
ﬁ_ﬁ 5

rong nha > 18m. Q
+ Mait dudng phai dam bao thodt nudc tu

cho xe ctru hoa cé thé di qua:

X

- Chiéu rong thong thuy = 3,5m
- Chiéu cao théng thuy = 4,25m.

Puong cho xe chita chay hoat dong phai
dam bao;

>180m

+ Chiéu rong dudng > 3,5m.
+ Chay doc theo 1 phia clia nha khi chiéu
rong nha < 18m.

+ Chay dqé theo 2 phia clia nha khi chiéu

>150

nhién bé mat. Hinh 4.5
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Khoang cich tir tuéng nha téi mép dudng cho xe citu hoa hoat dong khéng qud 25m
va khong nho hon Sm & phia cé 161 vao nha.

Dudng citu hod 1 xe chay thi phai c6 cdc diém tranh xe doc dudmg.

Tru c8p nudc ciu hoa ngoai nha phai bo tri doc theo dudng giao thong. Khoang cich
giita cac tru khong qud 150m. Nén bd tri & ngd ba, ngéd tu dudng. 6ng cidp nudc thanh
phé cho tru cdu hod thudng 13 ©100, ddu ra cla tru 13 ©65 dé 14p vao voi hiit cho xi-téc
clia xe cifu hoa.

<150 tru ¢éip nude oiu hod
r B (19/ ngodi nha >3,§E <18m. 23 5[ 218m_235m
@ jg - N "l
|

) (w{mg hop: dat & 1 bén duimg D

Je Lk

R

H R
M
truimg hop: dt & 2 bén duang dudmg cho xe ciu hod

TN

eV 5

< 200m

KHOANG CACH XA NHAT TU TRY CAP NUGIC (HOAC BE CHUA NUGIC CUU HOA AO HE) BEN CONG TRINH

TRAM BOM CUU HOA(NEU CO) : s
CACH CONG TRINH < 150m -
| Py

—O

.v - o ~ - 1 o -
KHCANG CACH XA NHAT TU TRAM BOM CUU HOA BEN CONG TRINH

Hinh 4.6

4.3.6. Trang thiét bi phong chay chita chay bén trong nha
He théng phong chdy chita chdy gom 2 loai:

1. Hé thong phong chay chira chdy thl cong.

2. Heé théng phong chdy chita chdy tu ddng.
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4.3.6.1. Chita chdy thii céng gom cdc loai
a) Chita chdy bdng binh hod chdt cdm tay:
- Binh khi CO,.

- Binh bot CO,.

- Binh bot chiia chéy.

Lip dat treo trén tudng cao 1,2m so véi

mat san & cidc khu vuc sanh, nit giao thong,
doc hanh lang...

b) Chita chdy bdng cdc hong niude ciu hod
bdn cé dinh trong cong trinh (so do bd tri
xem & chuong 2- phdn Cdp nudc):

Tinh todn d0 luong nudc dy trir citu hoa.
Theo bang 14 TCVN 2622-1995 khéi tich
nha &, nha cong cong c6 khéi tich < 25.000m®  Hinh 4.7: Thiét bi chita chdy thi céng
can dy trif mot hong nudc citu hod, lugng
nudc tinh cho méi hong 2,5//s. Trudng hop khong thé 18y nude tir nguén cung cip truc
ti€p cua hé thong cip nudc do thi, ap sudt va luu lugng nude khong dam bao, phai thiét
ké bé du phong, v6i lugng nudc can du trit citu hoa trong 3h déng hd.

Phéi bao dam hoat dong t6t khi c6 su ¢8, ké ca bi mat dién (can c6 tram phat dién
du phong).

Phai dam bao kich thudc ti€t dién 6ng cdp nudc ciu hoa, duong kinh 6ng d = 50mm
(khéi tich cong trinh < 25.000m’) va d = 65mm (khéi tich céng trinh = 25.000m’) theo
TCVN 2622:1995. ‘

Phong k¥ thuat mdy bom citu hoa cin dat gin bé nuéc dy trit cifu hod v gan dudng
éng chinh theo truc ding. Mbi dudng dng cdp nudc ciu hoa tir phong méy phai dat 2
mdy bom diu song song (dé phdng | mdy hong trong qud trinh van hanh, s& ¢ mdy
bom thit 2 hoat dong thay thé).

Phai c6 bé nudc du trit ctiu hod (cé thé két hop véi bé chita cdp nudc sinh hoat) véi
khéi tich theo tinh toan.

Cic dudng 6ng dan nudc citu hoa c6 thé di ngdm dudi san, trong tudng hoac trong
hop k¥ thuat, cdn ddm bao két cdu chat ché va khong anh hudng thim m¥ kién tric, két
ciu cong trinh.

Tt dat hong nuéc ciu hoa dit chim tudng, tim cia hong chita chdy dat cach mat san
1,25m, trong td gém dau vdi, van khod, dng mém cé dit do dai tinh todn. Khi md van,
may bom citu hoa phai tu dong 1am viéc.
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Hinh 4.8: Tui dung hong nudc (citu hod vdch twomg) va ta binh chita chdy.

* Nguyén tdc bo'tri:

M6i th dat hong nudc ciu hoa duge bd tri tai nhimg nit giao théng dong ngudi qua
lai nhu sanh ting, hanh lang. B4n kinh phuc vu cia mbi voi khoang 20 - 25m (dam bao
ap luc nudc, phit hgp chiéu dai 6ng mém va khoang chiéu dai hanh lang thodt hiém).

Khoang c4ch tir vdi xa nhét dén tram bom ciu hoa khong nén vugt qud 150m dé dam
bao ap luc nudc. Do dé mot s6 trudng hop phai bS tri hai tram bom cach xa nhau phan
bd cho cic khu vuc clia cong trinh.

4.3.6.2. Chita chdy bing hé thong ciru hod ti dong:

Gom ¢6 hai loai (So d6 b tri xem chuong 2):

- Hé thong Drencher.

- Hé thoéng Sprinkler.

* Tinh todn lugng nude cap chita chdy cla hé thdng ciu hoa ty dong:

- D6i véi nha &: 25 - 35 Ifs.

- D6i véi bénh vién:, khach san, nha 1am viéc: 40 — 50 Ifs.

- Dai vdi bach hod, trién 1am, siéu thi, nha 1am viéc cao cdp: 60 ~ 70 //s.

* Thoi gian chita chay duoc tinh nhu sau:

+ Trudng hop cong trinh & vi tri gdn nguén cap nudc chita chdy va gin ao, hd cho
phép lugng nudc du trit chifa.chdy trong 10 phidt ddu va chd xe cifu hoa thanh phé dén.

+ Trudng hop gin cong trinh ¢6 tru cdp nudc ciu hoa cho phép lugng nudc du trix
chita chdy trong 1 gi dong hé.

+ Trudng hop khong thé 14y nudc truc ti€p tir ngudn cdp nude, hodc 6ng cap nude do
thi thudng xuyén khong dam bao luu luong va khong gin ao, hé thi lugng nude du trit
ctu hoa phai tinh trong 3 gi& déng hé.
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Hinh 4.9: Ddu phun chita chdy tu dgng Sprinkler

* Cac thiét bi trg gidp cho hé thong phong chdy chita chdy:

Gom céc loai: ddu bao khéi, bdo chdy (dat trén tran cdc phong, chuéng bido chdy, cic
van diéu khién tr dong... tdt ca dugc dan vé trung tam diéu khién hé théng ciu hoa tu
dong dé xir ly.

* Nhiing van dé cin Iuu ¥ trong qué trinh thiét k& (d6i vai KS - KTS) lién quan dén
viéc bo tri hé thong phong chdy chita chdy:

Lua chon vi tri hop k¥ thuat cho éng ding chinh hop 1y trén mat bang kién tric, tir dé
phan nhanh dudng dng, dam béo phan bé déu, ngan nhat. Tir dudng 6ng chinh dén voi
ctru hoa xa nhat khong vuot qua 24m.

Phong k¥ thuit mdy bom trong mot cong trinh thudng bé tri cho ca mdy bom citu hoa
va mdy bom nudc sinh hoat, thudng dit & gan bé nuéc du trit ciu hod, gan 6ng dimg
chinh cap lén cdc tdng, dé tan dung t6i da 4p luc clia mdy bom. Do c6 do 6n va rung 16n
nén chi ¥ cich am, chéng on.

Vi tri cac vOi ciu hoa trén mat trdn phai ddm bao ban kinh phuc vu cia méi voi (tir 9
- 16m°/ 1ddu voi).

Vi tri cdc ddu bdo khoéi, bdo chéy ciling phai ddm bao ban kinh phuc vu tir 2,5 - 3m.
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Thong thudng may bom citu hod cé thé ddp ting cho nha cao t¢i 50m (khoang 12 -
15 tdng). N&u 16n hon 50m phai ¢6 tram bom ti€p dp & cdc tang k¥ thuat.
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Hinh 4.10: Vi du minh hoa so dé mdt bing b6 tri hé thong voi chita chay ty déng Sprinker
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Chuong 5
HE THONG PIEU HOA KHONG KHi VA THONG GIO

5.1. KHAI NIEM CHUNG VE PIfU HOA KHONG KHi VA THONG GIO

He théng diéu hoa khong khi va thong gié 132 mot hé théng trang thiét bi ky thuat
(TTBKT) hién dai déi vé6i cac cong trinh kién tric hién nay.

Heé théng nay méi duge nghién ciu tmg dung nhiéu vao thiét k& xay dung tir nhing
nam 50 clia thé ky 20 nay. Méi ddu chi ¢c6 & mot s6 nuée phat trién nhuy My, Nhat, Dic,
Anh, Phép, Nga... Riéng & Viét Nam t6i nhitng nam 90 méi bat dau phé bién.

Cho dén nay hé thong diéu hoa khong khi dugc nghién citu ddy manh, cdi ti€n nhiéu
va da tr¢s thanh nhu cau phé bién d6i v6i cdc cong trinh x4y dung trén khap thé gidi va &
Viét Nam ta.

Tur khi ¢6 mdy diéu hoa, n6é d3 dong gbp vao viéc tao nén mot moi trudmg vi khi hau
thich hop theo ¥ muén dé phuc vu cho con ngudi trong cac méi trudng séng va lam viéc.
Gilp cho con ngudi cam thay thoai mdi dé chiu trong khi 1am viéc va nghi ngoi. Diéu d6
gilp ting nang suat lao dong, lam ra duoc nhiéu cha cai san phdm hon, mau héi phuc
sttc khoe, tdi héi stc lao déng t6t va kéo dai tudi tho cho con ngudi.

Bai vay viéc trang bi hé théng diéu hoa khong khi va thong gio cho cong trinh kién
tric xay dung 1a mot nhu cdu rat can thiét, dac biét 1a d6i véi cac cong trinh 16n, nhiéu
ngudi song va lam viéc trong doé.

Diéu hoa khong khi va théng gié déng vai tro duy tri su 6n dinh va can bang cic
thong s8 trang thai cta khong khi, cling nhu cdc yéu t6 khi hiu cé anh hudng dén con
ngudi, nhim gidi quyét mot moi trudng thich tng vdi sic khoe va doi séng con ngudi.

5.1.1. Céic thong so trang thai cia khong khi

5.1.1.1. Khi dap (fip sudt khong khi): Ky hiéu (B)
Khi 4p chudn — B, = 760mm Hg.

5.1.1.2. Mt d¢ khong khi: K3 hiéu (p)

Mat do khong khi chudn — p°= 1,2 kg/m*khong khi.
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5.1.1.3. Nhiét d6 khéng khi:K¥ hiéu (1), °C

- tx (Nhiét do theo nhiét k&€ bau kho) — Do trong moi truong kho;

- t, (Nhiét do theo nhiét k&€ bau uét) — Po trong moi truong udt;

- t,. (Nhiét do diém suong) — (Ha dén nhiét do nao dé thi nudc trong khong Khi
ngung tu lai. Nhiét do diém suong (t,) c6 lién quan t6i chiéu day tudng, san).

5.1.1.4. D6 dm tuong déi ciia khong khi: K hiéu (¢) '

Khi khong khi 4m bdo hoa tifc 1a ¢ = 100% = 1.

Liic d6 khong thé dua thém hoi H,O vao khong khi dugc nita (co thé con ngudi
khong thé bay hoi mé héi dugcva sg thay khé chiu).

Nhu viy:

+ Khi @ cang 16n — khéng khi ém nhiéu — ciing khé bay md hoi;

+ Khi ¢ cang nhé —» khong khi cang kho — dé bay mé hoi.

5.1.1.5. Dung dm: Ky hiéu: (d)

Dung 4m 1a khéi luong nudc ¢6 trong khong khi tinh bing g/kg khong khi.

Day 1a thong s6 quan trong, chi phéi manh d6i véi viéc dién hoa khong khi va tang
giam nhiét d¢ cua khong khi.

Khi lugng dung d4m cing 1én thi viéc lam lanh nhiét d6 khong khi cang tén nang

luong mdy di€u hoa phai lam viéc nhiéu hon, anh hudng nhiéu dén cong sudt clia mdy
diéu hoa.

5.1.2. Cac yéu t6 khi hau anh hudng dén con ngudi va san xuat nhu thé nao

5.1.2.1. Anh hudng ciia nhiét dé méi truong khong khi

Né rat nhay cam v6i da thit con ngudi, anh hudng rat 1én dén sic khoe va kha nang
chiu dung ctia con ngudi.

D6i véi co thé con ngudi:

+ Khi mat nhiét 13 Iic ty, (nhiét do khong khi moi truong) < 36°C (cam thay mat
hoac lanh).

+ Khi nhan thém nhiét la lic t, > 36°C (cam thdy néng).

DG6i v6i san phdm trong qud trinh san xuat ciing vay.

C6 loai san pham chi thich Gng v&i mot khoang t,, nhat dinh (n€u khéc san pham dé
c6 thé bi pha hiy).

Vi dy: Trong nha mdy dét thi can t° thich hgp cho cdc loai sgi. Hay nha mdy thuc
phdm lai cén t° thich hop cho thuc phdm ché bién.
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5.1.2.2. Anh hudng cia d6 dm twong déi ciia méi truong (¢)

Déi véi con ngudi:

+ Khi d6 4m khong khi thip: dé bay hoi mé hoi, khi d6 co thé s& thai t° (thuc chat 1a
su bay hoi nudéc).

1gam nudc bay hoi thi co thé thai duge 600 calo mudn bay hoi mé hoi ¢ < 100%).

+ Khi do 4m khéng khi cao: khé bay hoi mé héi, co thé cham thai nhiét, gay cam
giac kho chiu.

D6i vai san xudt:

+ Do 4m khéng khi 1a y&u t6 quan trong anh hudng tdi san phdm trong san xuat.

+ D6 4m khong khi cao dé gay 4m méc san phdm, tham chi cé thé khong thé thao tic
san xuit dugc.

Vi du: Sqi trong nha mdy dét bi m cao thi bét soi khong thé se s¢i hoac dét vai v.v...

5.1.2.3. Anh huéng ciia téc do luu chuyén khong khi (gié) (o,

Tuy theo nhiét d6 khéng khi ma cdn cé téc do gié wy thich hgp dé tao ra mot méi
truding dé chiucé nhiét dé twong duong, goi 1a nhiét do hiéu qué (thg)-

- Khi t°=16 + 20°C can o, = 1 + 3m/s (t6t).

- Khi t° > 30°C ddi hodi og = 3,5 + 4,5m/s (méi c6 cam gidc mét).

Nhur vay ngudi ta 6 thé chii dong tao ra moi trudng c6 t,, bing céch tao ra mét tée do
gi6 thich hop. )

Ta c6 cong thic tinh sau:

ty, =0.5(tg +t,) 1,94 Jo,
Trong dé: t,,- nhiét do hiéu qua tuong duong;
tx- nhiét do khong khi bau kho;
t,- nhiét do khong khi bau uét;
k- t6¢ do luu chuyén khong khi (t6c do gid).
Cong thic cho thay d€ c6 thé thay ddi t,, thi phii dua vao w.
Néu wy tang thi t,, giam (khéng khi moéi trudng s€ mét hon)
Vi du: Khi di xe may véi téc d6 = 30km/h (trong duong véi oy = 9m/s).
Mac di tréi ning, néng nhung ngudi ta vin cim thdy mdt dé chju d6 la t,, giam so
v&i nhiét do thuc t&).
5.1.2.4. Anh hudng cia do déc hai trong khong khi (Z):

- Moi trudng c6 chat doc hai (vi du co s& san xuat...)
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- Céc chat gay hai nhu: CO,, khéi thuéc, hoi nudc, bui.... gay thi€u oxy.

- Tiéng on...

Tém lai: Diéu hoa khong khi va thong gi6 thuc chat 1a viéc: xr 1y nhiét va dm (t°, @),
lam sach khong khi nh& @y, va khir chat doc hai Z.

5.1.3. Cac kh4i niém vé trao déi khong Khi trong nha

Nhu chiing ta biét:

- Khéng gian bén trong nha dugc thiét 1ap boi cic két ciu bao che cong trinh nhu:
tudng, nén, san, mai, clra v.v...

- Cac nhan t6 bén ngoai nha gay anh hudng khong khi trong nha: mac dit moi trudng
bén trong nha di c¢6 su cdch biét véi méi trudng bén ngodi nha, xong van chiu anh
hudng rat 16n ciia moi trudng bén ngoai.

Vidu:

- Vé nhiét do mia hé néng bic ciing lam cho trong nha néng bic oi &, hoac mua
dong lanh gid thi trong nhi ciing lanh theo. D6 13 do anh hudéng thim thau clia nhiét do
madi trudng khong khi bén ngoai.

- V&€ do am khéng khi: ciing vay, do sy trao déi khong khi huu thong bén ngoai va bén
trong hoac do su dé lot khong khi bén .

Y Hién tugng dong suong
ngoai vao — s€ 1am cho dé am khong bén trén t4m cach nhiet
khi trong nha twong duong v 4o dm Khang khi nong Khéng khi néng
khong khi ngoai.

QO o0 OO [u] oo O

- V& t6c d6 luwu chuyén khong khi
(thuc chat la toc dd bén ngoai nha khic g
va bén trong nha khdc ciing giy anh ’
huéng dén su trao ddi khong khi bén
trong nha.

Khong khi lanh trong nha

Cic nhan t6 bén trong nha gay anh Hinh 5.1

huong dén khong khi trong nha: ngoai
cac nhan t6 bén ngoai ¢dn cd cic nhin
t6 do chinh bén trong nha giy anh
hudng dén sy trao d6i khong khi bén
trong phong nhu: con ngudi, do dac, cic
thiét bi ding dién, mdy mdc v.v... san
sinh ra nhiét lugng 1am nhiét d6 trong Ngoai nén ST TN
phong tang lén; hodc thai ra cdc chat " V8 \\\\\\\\\\\\\\\
doc hai, khéi bui... anh hudng 1on dén s

chat lugng khong khi bén trong nha. '
Hinh 5.2

Q0

Bong suang { Trong lanh )

NN

Maa he
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Su d6i luu tr nhién cla khong khi trong phong theo nguyén 1y khong khi néng boc
lén, khong khi lanh chim dudi.

(Khi néng di & trén, khi lanh di & dudi phan céch tuong (ng qua vung trung hoa &
giita do cao phong).

V6i nhitng nhéan 6 anh hudng nhu trén cé thé s& 1am cho khong khi bén trong nha
khong duge thich hop voi nhu ciu séng va lam viéc cha con ngudi. Ngoii ra véi su
chénh léch nhiét d6 bén trong va bén ngoai nha c6 thé gay nén hién tugng dong suong
trén bé mat tudng, mat kinh hay nén nha hay d6 vat khi nhiét do trén bé mat tudng hay
d6 vat nho hon nhiét do diém swong (ty, < t,). BGi viy nhiém vu clia céc nha thi€t ké va
ky thuat diéu hoa khong khi 1& phai khéc phuc dugc cdc anh huong do yéu t6 khich
quan va chi quan gy ra, nham tao dugc moi trudng khong khi bén trong nha thich hop
vGi doi s6ng con ngudi.

Trudc hét doi vai kién triic yéu cdu thiét ké bao che phdi bdo ddm nhitng vén dé sau:

- Di do kin (dé giir nhiét do (t°) va d6 4m () én dinh trong phong, chii dong thong
gi6, khong dé khéng khi bén ngoai tu do lot vao phong).

- Dt d€ céch nhiét: d6i vdi tudng, mdi (chiéu day tudng t6i thiéu 1a 220, mai phai st
1y chéng néng, chéng thdm).

- Han ché€ lam tudng kinh, vich kinh bén ngoai (vi d6 mat nhiét va truyén nhiét cao,
1am tang t6n that cong suat may diéu hoa; lai dé bi dong suong, ban bui...).

- Do6i véi cira: Yéu cau khi khép phai kin khong cé khe hd.

Néu thiét k€& cira s6 kinh, nén lam kinh 2 16p va ¢6 bién phdp che chén ndng cho
clra kinh.

Véi cac clra di phai mé thudng xuyén nhu & cic cira hang mua ban, siéu thi, khich
san v.v... thi phai thiét k€ man cit gié qua 16 cira dé ngdn cdch nhiét do bén trong va
ngodi; hoac v4i cdc cong trinh cong cong khdc, ¢6 nhip d6 qua lai it thi c6 thé thiét ke
ctra tu dong (v6i nhiéu nguyén 1y khac nhau nhw: nh¢r d&n cdm quang, dén héng ngoai
hay hé théng dién tir v.v...).

5.1.4. Khai niém vé théng gié va diéu hoa khong khi

5.1.4.1. Thong gié
Khdi niém.: D€ ngan can sy tich tu nhiét, &m hoac cic chdt doc hai va Iam sach méi
trudng khong khi, can phai tién hanh thay thé lién tuc khong khi trong phong da bi 6
nhiém bing khong khi tuoi mat 14y tir bén ngoai. Qud trinh dé thudng goi la théng gid.
Pinh nghia: Thong gi6 1a qué trinh trao d8i khong khi trong nha va ngoai troi dé bao
dam thai ra ngoai nhiét thita, 4m thira, cdc chat doc hai... nham gitt cho céc thong s6 vat
1y, khi tugng khong vurot qua gidi han cho phép.
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Phdn loai:

a) Phan loai theo pham vi tic dung:

1. Thong gi6 téng thé cé tac dung trén todn bo khong gian ciia phong nhd hé thong
thoi khong khi vao nha, hoac hé théng hiit thai khong khi ra hoac két hop ca hai.

2. Théng gidé cuc bd cd tac dung trén mot pham vi hep cia khong gian noi tap trung
tich tu nhiét 4m, hoac doc hai nhiéu hon cic noi khéc (thudng c6 bo phén tich gép hoic
ngan che dé tang hiéu qua va chdng su lan tda cdc chat doc hai ra cdc viing lan can - vi
du nhu bép, xudng nhiét luyén...).

b) Phén loai theo phuong thitc thuc hién:

1. Thong gié cudng bitc nhd quat gi6 (c6 thé kém theo dng din khong khi hodc khong
c6 6ng déan khong khi) nhér d6 tao ra dong déi luu cudng bic (tludng khi) trong phong.

2. Thong gié tu nhién 1a 1gi dung sitc gié hodc luc nang cla khong khi khi ¢é su
chénh léch vé mat do, dp sudt, nhiét do, nhd dé tao ra dong khi déi luu ty nhién qua cia
ra vao, clra s8 ctra mdi, céc 16 théng gié...

Doi khi ngudi ta 1am thém cdc 6ng hit gid, giéng hiit gié d€ tang lyc tu hiit (vi du nhu
budng thang c6 clta mdi trong v.v...).

Tuy nhién, néu chi thong gié thuin tdy thi vin anh hudng nhiéu boi trang thai
khong khi ngoai trdi ma chua tao ra dugc vi khi mong muén. Phai chi dong diéu tiét
(diéu hoa khong khi)ymdi cé thé 1ao ra va duy tri dugce trang thdi khong khi trong phong
theo ¥ mudn.

5.1.4.2. Diéu hoa khéng khi (diéu tiét khong khi)

Dinh nghia: Diéu hoa khéng khi 12 qua trinh tao ra va gilt 6n dinh cic thong s6 trang
thai ctia khong khi theo mét chuong trinh dinh sdn bang cac thiét bi mdy méc ma khong
phu thudc vao diéu kién khi tuong bén ngoai.

Nhu vay c6 thé coi diéu hoa khong khi 13 qua trinh théng gi6é ¢6 xUr 1y nhiét, am
thong khi truéc khi théi viio phong, thiét bi cho diéu hoa khéng khi khong thé don 1é ma
phai 12 mot hé théng gdém nhiéu khau.

5.2. CAC CAU TRUC CUA HE THONG PIEU HOA KHONG KHI

Hé théng diéu hoa khong khi bao gém nhiéu bo phén thiét bi hop thanh, mbi thiét bi
thuc hién moét chitc nang riéng, cdc thiét bi cé cung chirc niang hop thanh mot khau.

Hé thong diéu hoa khong khi gém 4 khau.
5.2.1. Khau xar 1y khong khi

Khau ndy c¢6 nhiém vu tao ra ché€ dé nhiét, 4m ctia khong khi cho phlt hgp véi tinh
toan, dong thoi bdo dam céc tiéu chudn vé sinh, dé khong khi trudce khi théi vao phong
¢6 trang thai dinh trudc.
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Vay khau xir 1y khong khi bao gém cdc thiét bi lam lanh (hoac sdy néng khong khi)
va thiét bi lam 4m khong khi.

Pay 1a khau quan trong nhat clia hé théng diéu hoa khong khi (khau nay thudng duoc
bo tri cling véi hé théng quat thong gi6 trong budng diéu khéng.

5.2.2. Khau van chuyén va phan phéi khong khi

Khéu niy ¢6 nhiém vu dua khong khi di duge xir 1y dén noi can thiét trong phong. Tai dé
s€ dién ra qua trinh trao d6t khong khi gilia khong khi duoc théi vao véi khong khi trong
phong dd bi 6 nhiém (bdi nhiét, 4m, bui va céc khi thai khic... do sinh hoat va san xuat).

Khong khi diéu hoa duge din tir budng diéu khong dén ciac phong cin diéu hoa. Tai
day khong khi lanh (hodc sudi 4m) dugc phan phéi déu nho cdc miéng thdi gié vao.
(Khong gian can diéu hoa thudng 13 khoang khong tir mit san dén do cao 2m). Dong
thisi mot phan khong khi méi (khong khi tuoi) duge bo sung qua cira 1dy gid tir ngoai trdji
vao tai budng diéu khong.

Sau dé, mot phan khong khi duoe tudn hoan trd lai budng di€u khong hoa nhép va
ti€p tuc chu trinh méi (d€ tiét kiém khong khi lanh hoac 4m, tifc 12 (i€t kiém nang lugng
cho mdy diéu hoa khéng khi) nhdy vio cdc miéng hiit gi6 véi dudng 6ng gié héi va quat
gi6 héi. Khong khi thai dugce thai ra ngoai qua cira thai gié tai buéng diéu khong.

Nhu vay, khau van chuyén va phan ph6i khong khi thudéng bao gém: quat cdp gié
vao, quat gié hoéi, cic cira 1y gié tuoi va cua thai gié 6 nhiém; cic dudng 6ng cdp gio,
dudng gi6 héi, cdc miéng théi gié vao phdong va cdc miéng hit gio thai trong phong.

5.2.3. Khau cung cdp nang luong

Khau nay ¢6 nhiém vu cung c4p ning luong cho hé théng diéu hoa khong khi hoat
dong. Bao gébm cédc dong co dién din dong cho cdc thiét bi bom, quat, may nén, ¢6 thé
¢6 ca ngudn hoi nuée hoac nude nong cip nhiét cho swdi 4m; hé thdng lanh cdp lanh cho
budng diéu khéng, hé thdng cdp thoat nude v.v...

Khau nang lugng chi€ém phéan 16n chi phi ddu tu, cling nhu chi phi van hanh cta toan
hé thong.

Céc thiét bi cta khau nay thudong duge dit riéng thanh ting tram (vi du: tram bién thé
dién, tram lanh trung tdm; tram cap nudc, tram gidi nhiét cho may v.v...).

5.2.4. Khau do ludng vi diéu khién, khong ché tir dong

Cic thiét bi do ludng ¢é nhiém vu chi thi hodc ghi lai cdc thong s6 (vé nhiét 49, do
4m tuong déi) cha khong khi trong phong cdn diéu hoa va khong Khi ngoai trdi sau khi
duge xtr 1¥. Do nhiét d6 va dp sudt cua nudc lanh, nude néng, luu lugng nude, luu lugng
khong khi sau khi da xtr 1y v.v... )

Cic thiét b khéng ché va diéu khién tw déng bao gém: cc bo phan cam bién néi véi
cdc cd ciu thiva hanh, dugc bién déi tryc tiép thanh tin hiéu dién tdc dong lén cdc co cdu
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diéu khién, dé tu dong déng md cdc van nuée lanh (néng), cdc cla diéu chinh gi4, thay
déi cong suit cha soi d6t gia nhiét v.v...

Tuy theo mitc do yéu cdu cha cdc hé théng diéu hoa-khong khi ma cdc thiét bi do
ludmg va tu dong diéu chinh c6 thé 13 rdt hién dai hoic rit don gian (vi du: phuong phip
may diéu hod khong khi kiéu clra sé chi c6 bo cam bién tv dong déng ngit didu khi
nhiét d¢ gian lanh xudng thip, hon nhiét d¢ dinh trude.

5.3. PHAN LOAI CAC HE THONG PIEU HOA KHONG KHi

5.3.1. Phin loai theo chirc nang lam viéc

1. Mdy diéu hoa khéng khi mot chi€u (chi c6 kha nang lam lanh va gidm 4m)

Céc bo phan chii yéu clia mdy gém:

- May nén lanh, gian ngung tu, thiét bi loc va tiét hn, quat gié lam mat may, ctra hut
khong khi vao (goi chung la gian néng).

- Quat thdi gi6 lanh clra dé théi gié lanh vao phong (goi chung 12 gian lanh).

2. Mdy diéu hoa khong khi hai chiéu (cé ca hai kha niang lam lanh hodc sudi dm,
giam 4m khong khi). Cic bo phin tuong tr mdy moét chiéu, nhung cé thém van dao
chiéu néng, lanh.

- 3. M4y hit am: Co ban giéng nhu mdy diéu hoa khong khi mét chiéu, nhung chifc
niang chi yé&u chi hit &m 1am khé, nén ngudi ta thiét k€ gian néng va gian lanh ké nhau
trong mdt voé médy va dat & trong nha. Riéng nhiét d6 bay hoi & gian lanh mdy hiit dm thi
thap hon & may diéu hoa khong khi dé 1am ting luong hoi nuéc ngung tu nhiéu hon
(chay vao khay va dua ra ngoai).

4. Mdy diéu hoa khong khi hai chiéu c6 thém chifc ning it 4m, (mdy c6 bé tri 2 van
dao chiéu, cé 2 gian néng: 1 gian lam viéc cho ché€ do 1am lanh hodc sudi m, mot gian
lam viéc cho ch&€ do hut 4m).

* Chit y: V6i moi gian lanh clia mdy diéu hoa khong khi, Iam viéc véi nhiét 4o bé mit
thap hon nhiét d6 di€ém suong déu c6 kha niang khir 4m khong khi trong phong, lugng 4m
giam nhiéu hay it thy thuéc vao nang suat gié vi nhiét do bé mat cia gian lanh, (quan sat
thuc t& ta thiy nuéc trong 6ng ngung clia cdc méy diéu hoa khong khi chy ra ngoai chinh
14 phén hoi nudc cta khong khi trong phong di duge hit 4m dua ra ngodi.

5.3.2. Phan loai theo ciu tric cila may

5.3.2.1 May diéu hoa cuc bé (dac diém 12 cong sust nhd, phuc vu pham vi hep):

a) May diéu hoa kiéu cita so:

Gian néng va gian lanh dugc b6 tri chung trong mét vé mdy, nira gian néng nho ra dugc

ti€p xuc véi khong khi ngoai trai, nira gian lanh duge t1i€p xte voi khong khi trong nha.
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PHAN XUYEN QUA TUONG

MAY NANG VE PHAN BUOI (NGOAI)
NEN PHAI CO GIA B0

_— -

(CUA GiO HOI)
HUT KHIVAO
VONG TUAN HOAN

QUAT THSI RA GIO NONG (BAY LEN)
LAM MAT MAY BANG GIO

|

(CUA GIO LANH)
QUAT THO! GIO LANH
VAQ PHONG

ik

CUA LAY KHONG KHI TUGH
TU BEN NGOAI VAG

GlA D3 MAY

Hinh 6.3: May diéu hoad cuc bo kiéu cita 56

C6 loai mat chiéu chi lam lanh, ¢6 loai ca 2 chiéu (néng lanh).
Cang suat thudong 6000, 9000, 12000 BTU/.
G6m 2 phén riéng biét.

- Phan trong nha (Indoor unit);

- Phan ngoai nha (outdoor unit).

Cé nhiéu loai cong suit khac nhau
6.000, 9.000, 12.000, 15.000, 18.000,...
50.000BTU/h (loai céng sudt nho thuong
chi ¢6 2 khéi: 1 gian néng ngoai va mot
gian lanh trong; loai cong suit 1én honcé -,
thé cé 1 gian ndéng ngoai va nhidu gian ‘
lanh bén trong nha).

C6 loai mot chiéu va cé loai 2 chiéu.

b) Mady diéu hoa ghép:
Chii thich: Hinh 5.4: May diéu hoa cuc bé kiéu ghép

1- cuc trong nha (indoor unit) 8- phin loc bwi
2- cira gid vao 9- cuc ngoai troi (dutdoor unit)
3- dau cam nhiét trong phong 10- cira gié giai nhiét vao
4- dén bdo hiéu nhiét do trong phong 11- cira gi6 giai nhiét ra
5- bang diéu khién tir xa 13-bulong méng
6- day ndi dién 12- 6ng hiit, 6ng dan 1éng, 6ng din nude
7- cira théi gié cach nhiét 6ng duoc cudn chung lai véi nhau

5.3.2.2 Mdy diéu hoa khong khi kiéu ti
Cong sudt trung binh, phuc vy cho phong cé dién tich tuong déi rong, vi du nhu
phdng hop, hoi trudng, phong khén gia < 500 ché.
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Diéu hoa dang nay c6 thé coi I nlta cuc bé nira trung tam (do pham vi phuc vu tuy cé
rong hon nhung van do timg bo phan tich biét, cuc bo trong cong trinh, va nguyén ly
hoat dong gan giong nhu mdy diéu hod trung tam gém mot gian néng va nhiéu gian lanh
hay nhiéu cira théi gié lanh vio phong, tuy nhién vé cong sut thi con nhd hon nhiéu so
vdi mdy diéu hoa trung tdm, nén goi 1a diéu hoa dang tu.

Diéu hoa khong khi kiéu th ¢6 loai 1 chiéu va loai 2 chiéu.

5.3.2.3. Mdy diéu hoa khiong khi trung tam

Cong suat 16n hang tram ngan BTU/h, hiang tram ngan kcal/h ¢6 thé phuc vu' cho
-mot cong trinh vai ngan mét vudng, hoac timg cum, timg khu vyc clia nhitng cong
trinh 16n.

Gian néng cla diéu hoa trung tam 13 ca mot hé théng may c¢6 kich thude kong kénh,
thudmg phai dat trong mot phong mdy goi 12 phong k¥ thuat di¢u hoa trung tam, hodc
dat trong mot khung vo mdy 16n dat ngoai trdi, trén san thugng.

Cdc gian lanh 12 mot hé théng gom rat nhiéu clta théi gié lanh vao cdc phong cin
dic¢u hoa.

Gian néng va gian lanh clla mdy diéu hoa trung tim dugc néi véi nhau qua hé
théng dudng 6ng din chat tii lanh (hodc 6ng dén gié lanh) nim trong hop k§ thuat
diing di xuyén qua cdc tdng nha vido cidc éng nhdnh nim ngang phia trén trin k§
thuat clia cac ting.

Bdi vay khi thiét k€ cho hé théng diéu hoa khong khi trung tam cén phai dac biét chd
¥ dén cac hop k¥ thuat, tran k¥ thuat, phong k¥ thuat trong thiét k& kién tric.

May di€u hoa khong khi trung tim c6 loai chi ¢6 mot chiéu va c6 loai 2 chiéu.
5.3.3. Phan loai theo phuong phap xir Iy khong khi

5.3.3.1 Mdy diéu hoa khong khi xit Iy khong khi truc tiép

Khong khi duge 1am lanh (hoac sudi 4m) va 1am kho do trao déi nhiét truc ti€p & gian
bay hoi clia may.

5.3.3.2 Mdy diéu hoa khong khi xit Iy khéong khi qua cdc cua cdp gié vao va gié hoi

Khong khi duge diéu hoa nhd vao viéc cung cdp khong khi tuoi da xir Iy qua céc cira
thdi gi6 vao phong va céc clra hit gi6 héi vé.

5.3.3.3 Mdy diéu hod khong khi xit Iy khéng khi lanh bdng nudc kiéu buong phun

Nudc lanh duoge xir 1§ trong budng phun ciing vdi quat gié 1am mat tao thanh céc hat
bui nuéce li ti bay hoi 1am ha nhiét d6 khéng khi xuéng nhiét d6 mong muén réi théi vao
céc phong can diéu hda qua hé théng ong dan gio.
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5.3.4. Phan loai theo phuong phap lam mat binh ngung cia may lanh

5.3.4.1. Mdy diéu hoa khéong khi duoc lam mdt bdng gié

Trong dé thiét bi gidn ngung tu 13 loai gian éng ¢6 canh tan nhiét, dugc 1am mat nho
quat gid va gid troi.

(Vi du: cidc mdy diéu hoa cuc bo, diéu hda dang th, diéu hoa trung tam kiéu VRV..).

Cic mdy diéu hoa khong khi 2 chiéu (c6 ca chiic nang sudi am) déu thudc nguyén ly
lam madt bang gi6.

5.3.4.2. May diéu hoa khéng khi duoc lam mdt bang nuéc

Trong d6 thi€t bi gian ngung tu kiéu 6ng vo duge 1am mat bing nudc tudn hoan,
nhd vao thdp giai nhiét nude dat & ngoai trdi (Vi du: nhu mdy diéu hoa trung tdm kiéu
Water Chille).

Cac mdy diéu hoa khong khi gidi nhiét biang nudc chi dp dung cho cdc mdy diéu hoa
1 chiéu (lam lanh).

5.4. NGUYEN LY CHUNG CUA MAY PIEU HOA KHONG KHi
* Céac bo phan chinh ctia hé thdéng lanh:

GIAN NGUNG TU

GA 8 DANG LONG
A P22 '\I [ GA B DANG KHI
—— |
LONG
(NT) KHI I
Pif T1
‘ (MN)
VAN BAO CHIEU MAY NEN LANH
, (LOG)
1
'
BO TIET LUU
] 1
I b HE THONG
: DAN GA
1
!
~
LAM LANH GIAN BAY HOl  GOM NHIEU SNG VO CO CACH TAN NHIET
- - - =SUdI NONG (GIAN LANH )}  DE TRAO BOI NHIET VOI KHONG KHI TRONG PHONG
(BH) { TRUYEN LANH HOAC TRUYEN NONG }

Hinh 5.5: So do nguyén ly ciia hé théng lam lanh (suci ém)

5.4.1. Miy nén lanh (MN)

May nén lanh 12 bo phan tao ra 4p sudt cao va 1am ra mai chat lanh: dp suat c6 thé lén
tdi 17 at va nhiét do khi hoat dong 1én tGi 100°C.
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May nén lanh ¢6 cac loai.

- Mdy nén tré (dong co ndm ngoai mdy nén);

- May nén (16c kin) dong co nam trong Idc kin;

- My nén ntta kin (12 loai c6 nip déng mé dé c6 thé sita chita.

5.4.2. Gian ngung tu (gian noéng - NT)

Gian ngung tu 1a bo phan 1am cho gas dang tir dang khi chuyén héa sang dang 1ong
(nguyeén 1y 1a: do gian ngung tu dugc lam lanh bang gié hoic nudc, khi gas tir mdy nén
tGi vOi dp sudt cao va nhiét do cao (néng) khi di qua gian dng vo cd canh tan nhiét gap
lanh s& lam khi gas ngung tu lai thanh giot bén trong 6ng va tao thanh chat gas 16ng (nén
goi la gian ngung tu).

Gian ngung tu clia cac may diéu hoa ¢6 2 loai khac nhau co ban:

- Gian ngung tu duge lam mat bing nudc;

- Gian ngung tu dugce 1am mdt bang gio.

Loai 1am madt bing nudc hay giai nhiét bing nudc thudong 4ap dung cho cic mdy diéu
hoa c6 cong sudt 16n do t6c d6 ngung tu nhanh hon so v&i mdy dugc 1am mdt bang gid.

5.4.3. Thiét bi tiét luu (bo tiét luu - TL)

Thiét bi tiét luu 1a bd phan lam cho gas long tir gian ngimg tu dén duoc bay hoi dé ha
nhiét d6 (1Am thanh gas lanh) r6i chita vio binh gas lanh d€ dua vao sir dung.

Nguyén |y do: Bo tiét luu duge cdu tao bdi rit nhiéu dng mao nho li ti, khi gas 1ong tir
gian ngung tu téi véi dp sudt 16n P, di qua cic 8ng mao nho li ti nay s€ duge phun ra &
dang hoi (gas 1dng bay hoi), nh& vao su bay hoi dot ngot nay 1am cho nhiét do cua gas
trong 4y ha xudng rdt nanh va tr& thanh gas lanh (cé thé diéu chinh mic d6 lanh theo ¥
muén bing thiét bi diéu khién van tiét luu).

Chii y: cdc dng mao trong bot tiét luu rat nhd bé, mong manh, nén phai hét sic chd ¥
tranh va cham lam hoéng.

5.4.4. Gian bay hoi (gian lanh - BH)
Qua b tiét luu, gas bay hoi va tré thanh gas lanh (thong thudng nhiét d6 = 5°C), rdi
din dén gian bay hai dé lam lanh khéng khi trong phong do trao déi nhiét.

Gian bay hoi 1a b6 phén truc ti€p trao déi nhiét véi khoéng khi trong phong cin diéu
hoa. Tai day gas lanh di trong cdc 6ng vo c6 canh tan nhiét duge quat gié théi vao trong
phong va nhan nhiét tir khéng khi trong phong (trao déi nhiét). Luogng gas lanh sau khi
di qua gian bay hoi (gian lanh) va trao déi nhiét véi khong khi trong phong thi da giam
lanh nihéu va quay tr& vé mdy nén (MN) dé ti€p tuc chu trinh sau.

* Luwn y: D61 véi nguyén 1y hoat dong
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-0 gian bay hoi (BH) st dung nhiét hitu ich 13 1am lanh (mua hé);

- O gian ngung tu (NT) sir dung nhiét hitu ich 14 lam sudi 4m (mbda dong).

* Moi chét lanh: 14 chét d€ 1am lanh, ha nhiét nhanh (thudng ding khi gas Freon).

* Chat tai lanh: 13 chat mang nhiét dé lanh (hoic néng) di bén trong 6ng din dé
chuyén téi gian bay hoi, chat tai lanh c6 thé la gas hodc 1a nudc, néu 1a nude thi khong
nho hon 3°C (néu khong s€ bi déng cimg), va chd ¢ chiéu dai dudng éng din chat tai
lanh khong nén dai qua quy dinh (100m), néu khoéng s& lam néng may do tdi qua xa lam
hong may.

* Chdt bom tron: 1a d4u lanh hoa tan trong Freon. Dédu lanh Iam nhiém vu béi tron tat
ca cac thiét bi trong mot qud trinh luu hanh clia gas (chat tai lanh). Bit ddu tir may nén
(MN) réi lai tré vé MN. C6 thé khi dén mot vi tri nao dé gip lanh lau, ddu nay bi dong
dong lai trong 6ng gy tic, boi vay khi lap dat cdn chd y nguyén tic sau: gian lanh bao
gid cling phai dat cao hon mdy nén (thudng may nén dat trong khéi gian néng) dé néu
c6 ddu dong, né cé thé tu chdy vé mdy nén khi tit may nhiét do trong 6ng tré Iai binh
thudng lam ddu tan ra va chay vé mdy nén. .

5.5. MAY PIEU HOA KHONG KHi CUC BO

* Dic diém: LA mdy c6 cong suat nho, chi ding cho cac khong gian hep tach biét véi
cac khong gian khac.

Nén 4p dung cho céc cong trinh quy mo6 nhd, ¢6 céc phong dién tich nhd, thiét k&
doc 1ap.

- Uu diém: Gid thanh ddu tr cho méi mdy khong cao, dé 1ap dit thi cong nhanh, khi
st dung ¢6 thé chi dong hoa toan trong viéc bat, tat mdy, (chi bat may cho cic phong
cin di€u hoa, nhu vay sé tiét kiém dugc nang lugng vao diing chd); do bén cao.

- Nhuge diém: Do cong sudt nhé nén khong phi hop véi cdc phong 16n, cong trinh
quy mo 16n, mat khdc néu sit dung qué nhiéu may diéu hoa cuc bd vao cong trinh 16n thi
gia thanh lai cao hon 13 ding diéu hda trung tam.

* Phan loai: C6 2 loai:

- Diéu hda cuc bo kiéu cilra sé (hay goi 13 diéu hoa 1 khdi, gian néng va gian lanh
ciing trong mot vo may);

- Diéu hoa cuc bo kiéu ghép (gian néng va gian lanh dit tach riéng). Mdy diéu hoa
ghép cd thé gbm 1 gian néng bén ngoai va | hodc nhiéu gian lanh bén trong nha tdy theo
coéng sudt cia may). :

5.5.1. May diéu hoa kiéu cira s6

Toan b hé théng va gian mdy néng lanh dugc 14p dit trong mot vo mdy chung.
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Hinh 5.6: Mdy diéu hoa cuc bé kiéu ciia sé
I- quat hudng truc, 2- dong co quat, 3-cira 1ay gié tuoi, 4-quat ly tam, 5-dan bay hai,
6-phin loc khong khi, 7-tdim ngan cach nhiét, 8-bang diéu khién, 9-6ng mao, 10-phin siy loc,
11- bau gidn nd, tich léng, tiéu am dudng hit, 12-mdy nén roto, 13- dan ngung, 14- phin loc
khong khi: A-B khong khi lanh trong phong vao va ra, C-D gié giai nhiét vao va ra.

Mdy cé 2 quat gié:

- 1 quat gi6 ndéng;

- 1 quat gié lanh (dé thdi khong khi lanh vio phong).

La loai mdy 16c kin. M6i chat lanh 1a khi gas, vi du Freon...).

Gian ngung tu lam mat bang gid.

Gian bay hoi 1a gian 6ng vd c6 cénh tan nhiét, trao déi nhiét truc ti€p véi khong khi
trong phong.

Do gian néng (phéin cé dong co may nén) nam trong cling mot vo may nén loai diéu
hoa mét khéi cé ti€éng 6n 16n.

* Cdch b6 tri ldp ddit.

Khong nén b6 tri qué cao so v6i mat san (vi khé thao tic lap dat va hiéu qua lam
lanh kém). '

Thong thudng nén b tri & tAm cao khodng 2m, so v&i mat san (hiéu qua lanh tot
dong thoi luu thong khong khi trong phong tot).

Néu dat thdp gdn mit san thi t6i thidu phai cdch mat san 20 + 30cm.

Céan lua chon vi tri 1dp dat cho phit hop ca vé chiéu cao ciing trén mat bang phong:
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- Bén trong nha.

Can chon vi tri sao cho ban kinh phuc vu hgp 1y, théi gi6 lanh ra 16t nhat, dé hoa déu
khi lanh trong phong, va lam nhiém vu tuin hoan khong khi tét,.

- Bén ngoudi nha.

Phai chi y khong bi vat cén & ca 3 phia che gié 1am néng may.

5.5.2. May diéu hoa ghép (con goi 1a mdy diéu hoa 2 khéi, 3 khéi v.v..)

May goém 2 bo phan riéng biét 13 gidn néng (ngoai nha) va gian lanh (trong nha) dugc
. ghép ndi vdi nhau qua dudng Ong dan gas lanh va day dién, thong thuong 1a2 mot gian
néng va mot gian lanh, song véi mdy cong suat 16n hon cé thé ¢6 2 hoac 3 gian lanh.

5.5.2.1. Cdu tric cia mdy

* Khéi trong nha IU (Indoor Unit):

Kheéi trong nha la gian lanh (hoac sudi am néu la may 2 chiéu).

Hinh thifc c¢6 nhiéu kiéu khdc nhau (vi du: kiéu treo trin; kiéu treo tudng; kiéu dit
San v.v...).

Céc bo phan thiét bi dat trong mot vo mdy gédm: Gian bay hoi bang dng vo ¢6 canh
tan nhiét; quat dé théi gi6 lanh vao phong; cira théi gié lanh; cira héi gié vé cling véi tim
ngan loc bui; khay (méng) chia nudc ngung va ong dian nudc ngung ra ngoai cling véi
mot 6 thiét bi diéu khién khdc.
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Hinh 5.7: Cdu tao mdy diéu hoa ghép
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A) Cuc ngoai trdi: 1- 16¢ (dong co mdy nén); 2-dan ngung; 3- quat dan ngung;

4-dong ca quat; 5-hop ddu dién; B) Cuc trong nha: 6- hop dién; 7-dan bay hoi;

8-phin loc khong khi; 9-quat kiéu truc cin; 10-bui 6ng (6ng hit, 6ng dan long,
6ng thodt nude va day dién n6i hai cuc); 11- tuéng gach.
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Chii y: Néu éng dan nudc ngung bi 1ac s& mau chéng gay hong mdy.

* Khéi ngoai nha: Ou (Outdoor Unit).

L4 gian néng, b phan san xuat ra gas lanh dé cung cép cho gian lanh hodc sudi am nha.

Céc thiét bi dugc 14p trong mot vo bao che gom:

1. May nén lanh (con goi la 16c mdy, loc gas);

2. Gian ngung tu (vdi gian 6ng vo ¢6 canh tan nhiét 1am mat bang gid).

3. Quat lam mat may.

4. Bo tiét luu.

5. Cira théi gi6é néng tir trong mdy ra; clia hiit gié tir ngoai vao dé 1d3m mat may
(thudmg nam & phia mét sau & 2 bén canh clia v mdy).

6. Hé thong dién va cdc thiét bi diéu khién khac.

5.5.2.2 Cdc kiéu gian lanh (1U)

a) Loai ddt san: Théi khi lanh ra & phia trén. Hat khéng khi da trao doi nhiét vé &
phia dudi.

KHI LANH
KHi LANH
KHi NONG
KHi LANH KHi NONG KHI NONG
Hinh 5.8: Gian lanh loai ddr san
* Pic diém:

- C6 cong suat 16n.

- Céac duong 6ng dan gas di chim dudi san.

- Phti hgp véi cdc phong sanh hay phong hop = 100 ngudi..

- Vi tri dat & sat tuong, noi khong vudng di lai.

- C6 loai thi€t k€ theo kiéu diing (cao) ¢6 loai thiét k& theo ki€u nim (thip).

b) Loai treo tuong:

Thudng thiét k& dai theo chiéu ngang, clra théi khi lanh ra & phia dudi cira héi gié vé
& phia trén.

Co dng gas di sau mdy, xuyén qua tudng néi vdi gian ndng & ngoai, ong gas duge boc
bao on dé giit nhiet.

Thudng dat & do cao = 2m + 2,5m so v4i mat, dat & vi trf trung tAm khong gian can
diéu hoa, c¢6 ban kinh phuc vu hgp Iy (Tinh theo cong suat va kha nang dap ing cla mdy).
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c¢) Loai treo tran (c6 nhiéu loai):

* Kiéu casette (dm trdn): Thudng bé tri clra thdi gié lanh ra & gilta va cdc khe hdéi gié

vé & xung quanh. %
Kiéu nay phai treo trin gia (chiéu cao thong o
==y == ]

thuy tir trdn gia dén trAn bétong cot thép t6i
thiéu = 500mm) va do cao tir trin gid so v4i mat
san nén > 3,5m dé khoi bi qua lanh vao ddu

ngudi & dudi. KHi NONG DA
TRAO DAI NHIET

Kiéu casette thudng hay dat cho cdc phong
rong, co\ chiéu caolkha\ 16n (vi du nhu phong KHONG 1] LANH
sanh, phong hop, hoi truong...). ]
. a . . . ; Hinh 5.9: Gian lanh kiéu casette

Dac diém: Loai ndy thudng cé bom nudc
ngung trong hop casette (bom rat nho) dé bom nudc ngung ra ngoai tién 1gi cho viéc thodt
nudc ngimg o gian lanh, ciing ¢é loai 6ng dan nude ngung duge dat doc dan ra bén ngoai.

* Kiéu dp trdn:

Ciing tuong tu nhu kiéu casette, nhung toan bo vd hop nay nam ndi 4p sdt tran gia,
nho 16i hin ra trén mat trin.

Loai nay thodt nudc ngimg phai di nguoc 1én nén khé khan hon do dé bat budc phai
c6 bom nudc ngumg dé bom ra ngoai.

g nudc ngung

dén tran gid
6ng ga lanh ]
s T ITTTITITIIIIILIITIIIY,
; | | oy NS
..... }.,..,. P AR /]
I TTTIITTIT. AL IIIIIAS VI I IIIEI IS IIIIIIE)
[ v -

Hinh 5.10: Gian lanh kiéu dp trdn

* Kiéu gian lanh vé tinh: Loai nay thudng ding cho cic phong déng ngudi dé tang
cuong khong khi tuoi, oxy.

gian lanh chi

{ng 1y khong khi tuoi
tir bén ngoai vao

CcAc gian vé tinh
\\ ( cira ghdi gio )

(clra hi gib vé)
Hinh 5.11: Gian lanh vé tinh
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5.5.2.3. Lap ddt gian lanh (gian trong nha)

Trudc tién phai lua chon loai gidn lanh cho phi hop véi yéu cdu cin diéu hoa, 14p dat
theo diing c&u tao clia méi lgai da gidi thiéu trén. Pat & cac vi tri sao cho khong khi lanh
duge phan bg déu trong phong.

- B6i véi ong gas dan lanh:

+ Khong duge qua dai (tir gian néng dén gian lanh < 10m).

+ Khong duge ngoan ngéo, gdp khiic nhiéu lam giam 4p luc va hao tén trong qua
trinh luu chuyén.

- D61 vé6i 6ng thodt nude ngung:

+ Khong lap dat chim, chon tudng... vi khi tic khé phat hién va khong chita duge.
+ Néu khong c6 bom nudc ngung thi 8ng thoit phai déc 5%.

+ Khong lap xiphong.

+ Doan cong tir may ra dung 6ng mém.

+ Han ché t6i da cédc ché ngoat ngéo.

+ Tuyét d6i cam khéng cho ngéc cao 6ng 1én s& gay tic do bui va can ban dong lai & d6.

ONG THOAT NUGIC NGUNG

(SAl) (SAl) {SAl)

Hinh 5.12

- Déi vdi ddy dién nguon: st dung hé théng day dién riéng cho diéu hoa (day chiu tai
16n, cong sudt 16n).

- D61 voi mdy diéu hoa cuc bo (cong sudt nho):

Can chi ¥ d6 cao chénh léch giita gian lanh bén trong véi gian néng bén ngoai
(thudng gian lanh dat cao hon gidn néng la t6t nhat; cdc trudng hgp dac biét c6 thé
dat gian lanh thap hon gian néng thi khong 16n hon 3m va néi chung cling sé€ chong
héng may).

Khoang cdch xa giita 2 gian néng lanh ciia diéu hoa cuc b chi nén < 10m (cang ngan
cang (6t dé do tén hao nang lugng).

5.5.2.4 Lap ddt gian nong (gian ngoai nha)

- Loai don hé 1a: 1 gian néng — 1gian lanh.

- Loai da hé 1a: 1 gian néng — nhiéu gian lanh.
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- Chu y dit gian ndéng thap hon gian lanh. Dat noi thodng gid, tan nhiét t6t ca 4 phia
xung quanh, mat trudc cach vat can téi thiéu > 1000, khoang tréng phia trén dé thao tdc va
thodt khi ndng phai > 200; khoang cdch sau lung mdy phai > 200, hai bén cach mdy >300.

Néu dat cho nhiéu tang thi cach nhau t6i thiéu 2> 500 theo chiéu dimg.

7///////// p
Z 1

> 200

KHi NONG
> 30

T

i

> 200 /

AT

[
> 200 ~ = |
S 3
A KHi NONG
250 : 300
=
> 500

TUONG GHAN MAT TRUGIC

Hinh 5.13: Ldp ddt gian néng

5.5.3. Phudng phap tinh cong suat lanh so bo

5.5.3.1 Phuong phdp tinh theo m’ san cdn diéu hoa

Quy déi don vi:

- 1Ma3 luc (sitc ngua) = 1J = 0,75kW.

- IkW/h = 860kcal/h.

- lkcal/h = 4BTU/h

- Tinh = 150 - 200 kcal/h/1m” san (cho khu vuc giita nha) =~ 600 - 800 BTU/h/Im” san.

- Tinh = 200 - 250 kcal/h/Im? san (cho khu vuc diu héi).

(N€u phong dong ngudi thi phai tinh tang 1én 1,5 14n).

5.5.3.2 Phuong phdp tinh theo sé nguoi trong phong

Thudng dp dung véi phong tap trung dong ngudi nhu phong héi trudng, phong khan
gia... Binh thuong moi ngudi thai nhiét 200 kcal/h, nén khi tinh c6ng suét lanh theo sd

ngudi trong phong thi ngudi ta thudng tinh 200 kcal/h/Ingudi (dé can bing vdi lugng
nhiét néng thai ra).

- D6i voi nha tuong kinh, vdch kinkh thi phai nhan thém hé s6 (= 1,2 + 1,5)

- D6l vdi cong sudt lanh cdn thiét cho 1 phong: chi yéu phu thudc vao dién tich m*
cha 1 phong chi khong phu thudc vao khdi tich clia phong. Vi dé 1am ting (hodc giam)
10°C cho 1m* khong khi trong phong chi cdn 2,4kcal/h (d6 1a con s6 tinh todn khong
déng ké. Vi du 1 phong 50m® khong khi, chi can hon 100kcal/h 1 di dé 1am tang (hoac
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giam) di 10°C thi qua 1a khong ding ké. Nhing dé duy tri duge khong khi lanh (hoac
sudi &m) thi méi m’ san lai cin ~ 150 + 200 kcal/h dé duy tri nhiét do an dinh).

- Dé6i voi cdc phong dai khéng nén chon 1 ] ]
may cong sudt I6n dat ¢ gidta ma nén chon 9000 9000
mua 2 may cong suat = 1/2 dat 6 2 vi tri dé
khong khi diéu hoa dugc déu hon (hinh 5.13).

{ TOT HON)

5.5.4. Van hanh sit dung may diéu hoa

khong khi
N ’ 7 4 - 2. - N L_I

Khi may nghi (& ché d6 khéng tai) tic la o 18000 BTU/H
trang théi can bang.

Khi mdy chay: 4p suat ban dau P, 16n gap 4 ( KHONG TGT)
lan ap suat cudi P, (khi mdy da chay én dinh)

P,/P.=4. Hinh 5.14

Bdoi vay khi vira tit mdy ma bat rd lai ngay i rit nguy hai cho mdy (rat dé hong va
lam gy tay bién clia dong co mdy nén do dp suét va téc do thay doi dot ngot). Do d6 khi
vira tat, tuyét d6i khong duoc bat trés lai ngay (thoi gian doi dé€ mdy trd vé trang thdi can
béng it nhat la 3 pht).

* Dol voi gian nong:

- Tuyét d6i khong dugc che pha gi lén trén gian néng (vi du phot quan do, khan lau v.v...)

- Khong dugc lam can tré viéc thai nhiét thira cha gian néng, nén dat noi thoang gio.

- Khong duge dé vat gi dung cham vao cdnh quat gié cla may.

* Do6i voi gian lanh:

- Khoang 2 tudn 1 1dn nén r& tdm ngén bui lau rira sach bui dé khong gay can gié héi
vé. Muc dich ctia tAm ngén bui 12 dé che chéan bui bim vao céc 14 tan nhiét s& gay can
trd va 1am giam tdc dung truyén nhiét cta gian lanh vao khong khi. Do dé, khong duoc
thdo bd nap che bui nay.

- Khéng dung tay dé lat chinh céc chép 14i huéng gié (s& bi gdy hong). Chi diéu
chinh bing diéu khién tir xa).

5.6. MAY PIEU HOA KHONG KHi DANG TU

Gom c6 hai loai chinh:

- T diéu hoa khong khi duge lam mdt bang gié (cong suit khoang 50.000 dén
100.000 BTU/h).

- TG diéu hoa khong khi dugc 1am madt bang nudc (cong suit khoang 120.000 dén
400.000 BTU/h).
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5.6.1. Tu diéu hoa khong khi duge 1am mit bang gié

Miy diéu hoa dang 1 thudng goém 2 bd phan tich roi nhau: gian néng bén ngoai nha
va gian lanh bén trong nha.

Gian néng cla mdy diéu hoa nay thudng duoc dit ngoai troi hoac trong mdi che
thoang d€ 1am mat bing gié.

Vé co ban gian néng cha cic mdy diéu hoa ndy c6 cdu triic nhu nhau. Riéng gian
lanh thudng c6 2 loai khéc nhau: kiéu t ding va kiéu ti treo.

a) Gian lanh ti kiéu ditng:

Gian lanh th kiéu ding duge bo tri trong 1 vo mdy kiéu td dat trén sin sdt tudng
trong nha.

Trudng hop 16c mdy nén dat trong gian lanh, thong thuong 16c mdy nén dat & gian
néng bén ngoai (loai khéng cé 16c, mdy nén di kem thudng cong suit nhd va c¢d uu diém
12 nhe, it 4n, it rung, thich hop véi mat bang chat hep va céc tdng gic).

_6
— 1
-2 4
VA I
REREAS @'Z
LI \\ N ///}
n 27
| 7,7 7
I ////:”
S_| P — 54
I 3 = -
| ;f/
%
_______ :1
- \8 9
Hinh 5.15: Diéu hoa khéng khi dang tu
1 - VO may. 6 - Cira thdi gi6 lanh ra
2 - Quat gid lanh 7 - Cira héi gié vé
3 - Gian lanh 8- Khay chita nudc ngung
4 - Bang diéu khién 9 - Ong thodt nudc ngung.

5 - Tam loc bui

Cic gian lanh cha ti diéu hoa kiéu dimg c6 thé duoc 1ap thém cilia hiit gié tuoi vi 6ng
2i6 dé din dén cdc clra thdi gib treo trdn hoac treo tudng (trudng hop niy phai xay
buéng mdy cho td gian lanh riéng & canh phong cédn diéu hoa, thudng xay ra véi mdy
cong sudt 16n). Trudng hop 16c mdy nén nam & gian lanh trong nha thi viéc hoi dau tron
tir gian lanh vé 16c dé dang, nén gian néng bén ngoai c6 thé dat cao thap tiy ¥, khong bi
phu thudc nhu mdy cuc bo kiéu ghép.
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Péi véi ta gian lanh ¢6 16c may nén di kem thudng c6 cong suit 16n, nhung 6 nhuge
diém Ia tiéng on 16n, trong lugng mdy nang, gy rung va én truyén xudng tng dudi qua

san. Phuong phdp x 1y rung xudng san la:

ngudi ta 1am 1 hé khung ddm bang gb, thép

hay bétong cot thép cdch mat san bétong 6t thép mot khoang, khong cho rung truyén

truc tiép vao sin.

Khoang cach dudng éng din gas giita hai gian lanh va gian néng t6t nhat < 5m, ngoai
ra né€u phai kéo dai c6 thé 161 30m duoc nhung hiéu qua lam lanh kém di va phai tang

tiét dién dudmg ong dé gidm trd luc.

TRAN KET CAU ONG DAN GIO
I TTTITETTT I TT TS CA TSI TS ITTTITT I TIITIIITITEITIFTTITTI SIS S ITITI FTITTS %
Z ==y =5, == /aﬁ-\, = [ é
TRAN GIA [ [ MIENG THlél Glb : g
/ / :
/ / /
4 ) /
Ej BUC SAN KHAU B ~— GUA HUT GIO TUOI
? (\/\/\/\/MW\[—
/A Y
cUa HOI GIO VE TU GIAN LANH
(TIEU HOT AM) “TRONG NHA

Hinh 5.16: Vi du ldp dat diéu hoa tii kiéu dvmg cho phong héi truong

Vi tri 1ap dat mdy: véi cdc mdy ¢ cong

suat Ién, thudng phai xay buéng may riéng,

sau d6 din qua 6ng gié dua vao cdc cira théi gié cho cdc phong can diéu hoa. Phong dat
mdy khong 16n, nhung can chd y cic khoang cdch xung quanh mdy theo yéu ciu cla

nha san xuit.
b) Gian lanh ti kiéu treo:

Gian lanh td kiéu treo thuong bo tri
16c mdy nén & gian ndng, do do6 trong
lugng, do 6n, do6 rung déu nho, rat tién
cho viéc lap dat va van hanh. Tuy nhién
cong suat mdy thudng nhéd hon ti kiéu
diing (khong 16n hon 50.000kcal/h).

CAu tao clta gi6 lanh ra thudng bé tri
¢ mat truéc cia may dé tién cho viéc
théi gié ngang vao phong (hodc khi cin
lap thém 6ng gié thi dudng ong di thang
ngang tran trd luc nhd).
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Cira gié hét thuong duge bé tri & dudi gdm mdy hoac & phia sau lung mdy.

May diéu hoa ti treo khéng cdn x4y budng ky thuat van hanh.

5.6.2. T diéu hoa duoc lam mat biang nudée

Tu diéu hoa lam madt bang nuGc thudong c6 cong sudt 16n hon nhiu so véi t giai
nhiét bing gid, g6m 2 bo phan tdch biét nhau la: t4 mdy diéu hoa va thdp giai nhiét.

a) Bo phdn ni mdy diéu hoa gém: Gian lanh, may nén, binh ngung tu, ti€t luu, quat
gi6... (tifc 1a 14t ca cdc thiét bi clia may déu nam chung trong mot th mdy. Cong suét cé
nhiéu loai tir nhd dén 16n ¢6 thé tir 50 + 120 siic ngwa tuong duong 120.000 dén 300.000
BTU/).

Tai t mdy diéu hoa cé clra hiit gié tuoi va cira thdi gié lanh dé lap thiét bi éng gid
dan vao cdc ctra théi gio trong phong cin diéu hoa.

Th mdy cé thé dat trong [phong k¥ thut trong nha, tir d6 dan cdc ong gié dén cac
phong (6ng gié chinh thudng di theo cac truc thing dimg trong hop k¥ thuat, réi phan
nhanh theo chiéu ngang ra cdc tdng trong trdn k¥ thuat va dén cac cira théi gio).

b) B6 phan thdp gidi nhiét bang nudc:

’
AT AN T 1 r
——1 — 9
= —] 15
-2 12 {)Q

BE CHUA NUGC &

TUAN HOAN 14
3 4 5 B 7

Hinh 5.18: Thdp gidi nhiét

1 - Van nuéc bé sung 10 - Gian 6ng phun nudc

2 - Van phao 11 - Quat huit gid.

3 - Van xa day 12 - Than v6 thdp giai nhiét

4 -6 - Van chan 13 - Gian lanh trong may diéu hoa
5 - Bom nudc tudn hoan 14 - Loc mdy nén lanh

7 - Van | chiéu 15 - Bo tién luc.

8 - Binh ngung 16 - Vo mdy td diéu hoa.

9 - Gian 14 tan nhiét

Thap giai nhiét bang nudc 12 bo phan quan trong cla hé théng, nhiém vu la 1am mat
cho gian (binh) ngung tu bing nudc theo mot chu trinh tudn hoan.
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NUOC LANH NUGC MAT

GAS NONG (KHi)

ONG LOI CHUA
TAC NHAN LANH
GAS NONG GAS LONG

{KHI}

|a

ONG NGOAI CHUA
NUGC LAM MAT

NUAC NONG ﬂ

BINH NGUNG GNG CHUM BINH NGUNG ONG VO ’
LGAS LONG
NUGG DA NONG LEN

Hinh 5.19: Binh ngung tu dugc lam mét bdng nudc

Gian (binh) ngung tu dugc 1lam mat bang nudc ¢é 2 loai (hinh 5.19):

- Gian (binh) ngung 6ng chim;

- Gian(binh) ngung 6ng vo.

* U diém cta td diéu hod giai nhiét bing nudc:

Véi cung cong suat may nén, cho ra nang suit lanh cao hon may gié (may lam mat
bing gi6) do hiéu qua 1am mat binh ngung t6t hon.

Cic mdy 1am mét bing nudc thudng duoc nap gas sin nén viéc lip dat may kha don gian.

Chon vi tri lap dat thip giai nhiét nuée thuan tién hon so véi viéc chon vi tri dat gian
néng clia may gio.

C6 thé dit thap gidi nhiét khd xa buéng mdy (Ngoai troi phia san sau, hay trén mai
nha v.v....).

* Nhuge diém: Sau mot thdi gian van hanh, binh ngung dé bi dong can va dé bi bam
béan, lam giam nang suét lanh cla mdy.

+ Cdch xir Iy can ban dang hitu co, biin thi dung xa phong (sit) dé xit rira.

+ Cin cacbonat thi dung axit clohydric loang ngam roi thut rira).

(Do d6 céc thiét bi cua thdp giai nhiét nude 1a vat liéu chiu dugc sit va axit).

Chii ¥: |

- Bé chifa nudc tudn hoan phai da cho téng cdc mdy van hanh trong 10 phit dén 15 phuit.

- Quat hidt gi6 gy tiéng On 16n nén cin dat cich xa cac phong chinh va phai ¢é bién
phép cach am.

- Khong théi gié néng ra gan cira cac phong &, phong lam viéc Xung quanh (can c6
khodng tréng thodng ngodi troi d€ thai shiét va dm).
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- Ky hiéu may:
20J = 20 ma lye.
60J = 60 ma luc.
- Quy déi don vi:
1 BTU/h = 0,245 kcal/h (1kcal/h = 4BTU/h)
1kW/h = 860kcal/h.

5.6.3. Ong dan gi6 ciia hé thong diéu hoa khong khi dang th va diéu hoa trung tam

Bao gom: 6ng cap gié va 6ng hoi gid.

; V/ IIIIIIS ////L/////
5.6.3.1.0ng cdp gié ;, ®; [ ] ;
C6 16p boc bao 6n bang boéng thuy tinh 7 ?

N ) ONG TRON KHO LIEN KET
day 3 + Sem. 2 VAO TUONG, TRAN Z
Nhiét do khéng khi lanh bén trong 6ng /] 2
~ 17+ 18'C. Z /

Téc do gi6 trong Sng 6 +10m/s. Hinh 5.20: Hinh thirc tiét dién 6ng gioé

Téc do gié thdi ra & cira gié lanh = 3m/s, (thudng t6c do gié trong éng cdi ~ 8 +
10m/s, sang 6ng nhanh =~ 4 + 6m/s, khi qua cira théi gi6é = 3m/s).

Vat liéu Iam ong 1a ton hoa day ~ 1,2 + 1,8mm, tiét dién vudng, chit nhit hoac tron
(nhung tiét dién vuéng va chif nhat hop 1% hon vi dé ché tao gia cong va dé Iap dat). Tiét
dién & doan dau va doan cudi dng thuong khac nhau (hinh con).

* Yéu cau thiét k&€ dudmg 6ng dan gié:
- Vé chiéu dai: phu thudc vio mit bang, mat cat kién triic. Chiéu dai dng tir mdy dén
diém xa nhét nhanh < 100, 6ng nhanh vao céc tdng toi da < 50m.

+ Ong nén di thing, it giy khiic cang tét.

+ 6ng gly khic nhiéu s& gay trd khang va

- Vé tiét dién 6ng: Tinh theo cong thifc sau: 82 BEN G TRAN
L | T
F=—
o
éEE THAY B3I CHIEY
Trong dé: Seiirar®
F- tiét dién &ng (m?); - m I
L- luu lugng gi6 di trong 6ng (m’/s) (do
nha san xuat ghi trong catalog); Hinh 5.21: Ong ddn gié
- t8¢ do gid trong Sng (m/s). cua mdy diéu hod khong khi
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+ Ong céi ¢6 ti€t dién 16n hon.
+ 6ng nhanh cd tiét dién nhé hon.
Vi du: Cho L ctia may UC 30J 1a 280m’/m ( = 4,5 m'/s). Téc do gid trong 6ng o = 10m/s.
Ta cé:
F=L/o=45/10=0,45m’
*Cha y:

- Chiéu cao h ¢6 lién quan dén chiéu cao u' iS\
KHONG TAT 8T

cua tran ky thuat, dam, san BTCT...).

- Ngusi kién tric su khi thiét k€ cong
s < v a2 aria LA ta . —~ T
trinh can chd y dé thiét k& chiu cao ting e T e
nha cho thich hop. | KHONGTGT Tét

- Tén thdt 4p sudt ddu va cudi trong 6ng -
phu thudc nhiéu vao d6 dai, d6 nham, do 4\ \T I
g4p khic cua ong. KHONG TOT :me 16T

- Truong hop do dai dng qud 16n phai Hinh 6.22
thiét ké tram tiép ap chuyén tiép.

5.6.3.2. Ong gié hoi

Néu di dudi tran thi khong cdn boc bao on (thudng trong nha mdy, xi nghiép) vi ong
nam ciing trong khong gian duge diéu hoa.

Néu di trén tran k¥ thuat thi phai ¢é bao on.

Nhiét do khong khi hoi vé bén trong 6ng khoang 26°C + 28°C.

Toc do gid hiit vé rat cham (= 0,5m/s).

Vat li¢u lam 6ng va bao 6n ciing nhu &ng gid cap.

Pudng 6ng vé cang ngan cing t6t (théng thudng éng héi gié vé thudng di qua |
phong xUr Iy dé loc bui trudc khi quay vé mdy diéu hod d€ ti€p tuc tham gia vao chu
trinh mai).

5.7. MAY PIEU HOA TRUNG TAM

5.7.1. May diéu hoa khong khi trung tam kiéu VRV

Mady diéu hoa trung tam VRV ¢4 cdu tric hé thdng gan gidng nhu mdy diéu hoa dang
1 giai nhiét bang gié. Cling bao gébm mot khéi gian néng & ngoai nha va nhi€u gian lanh
trong nha, giita gidn néng va gian lanh duge néi véi nhau qua hé thong 6ng dan gas lanh
va bd lua chon nhanh (BS Unit) (xem so do nguyén Iy hé thong VRV ).
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(D May trung tam (gian nong) d4t ngoai trdi, giai nhidt bing gid
{2) Céc gian lanh trong nha, trao d&i nhiét tnc 1iép véi khéng khi trong phong

Hinh 6.23: So d6 nguyén Iy hé thong VRV

5.7.1.1. Gian nong (ngoai nha)

Bao gbm céc thiét bi: May nén lanh, gian ngung, bo tiét luu, quat gié 1am mat may va
cac thiét bi phu tiing kém theo.

Gian néng duge lam mat bang gid, nén phai dat & ngoai trod, vi tri thodng gié nhu &
trén mai hay & tang tréng, tdng k¥ thuit chia cong trinh. v.v... Khong nén xay dung bao
che xung quanh 1am céan gid, gay néng mdy, c6 thé 1am mdi che dé che nang che mua
cho may.

5.7.1.2. Gian lanh (trong nha)

Gian lanh trao déi nhiét d6 tric ti€p véi khong khi thudng bao gém céc thi€t bi: Giin
ong vO c¢6 cénh toa nhiét, quat thdi gié lanh va tudn hoan khong khi, khay chifa nudc
ngung tu va &ng thoat nudc ngung. Cac thiét bi dugc 1ap trong 1 vo mdy dat chim trong
tran k¥ thuat v mat na cilra thét gi6. V& hinh thiic c6 loai 4p trdn théi tir trén xuéng va
c6 loai 4p ngang c6 trdn noi that thdi gié ngang.

* Pac diém chung cha mdy diéu hoa khong khi kiéu VRV va cach lip dat:

Trong mét mach, cho phép n6i té1 8 IU (gidn lank trong nha) v&i nang suat lanh va
kiéu khic nhau (16i da c6 thé lén 16i 16 TU khi néi theo trat tu dac biét). Nang suit cha
cac TU cho phép thay déi tir 50 +130% nang sudt lanh chia OU (gian ngoai).
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Nhiét do trong phong dugc diéu chinh véi mic dé tinh vi rit cao nhd hé diéu khién
PID (proportional integral derivative), sai léch nhiét dé an dinh trong phong ~ + 0,5°C.

Mdy VRV thay déi lvu lugng moi chat lanh (hodc sudi am) thong qua hé théng diéu
chinh tan sé dién clia may nén.

Hé van hanh & khoang nhiét d¢ rat rong: tir 5°C + 43°C cho ca lam lanh va su6i &m
(2 chiéu).

Chiéu dai dudng dng dan gas gitta OU va [U t8i da cho phép lén t6i 100m, cao do
chénh léch gitta OU va IU cho phép t6i 50m. Gian ndng thudng dat trén mai (noi
thodng gid).

Tdi da 5m

(

B dai
dutmg 8ng gas
tdi da 100m

Chénh lech 46 cao 16
da giita gian ndng {OU)
va gian lanh (IU) a 50m

Chénh léch d6 cao t6i ~
da gida cac gian lanh
{IL) 14 15m

l

Hinh 5.24: Ldp dat hé théng mdy diéu hoa khéong khi trung tam VRV
Hé théng diéu khién tap trung nén gidm duogc chi phi vé thi€t bi va lap dat, déng thoi
viéc kiém tra, gidm sdt van hanh dugc dé dang.
C6 bo phan lua chon nhdnh (BS Unit) cho phép tr dong chuyén déi tir ché do lam
lanh sang ch&€ d¢ sudi 4m (hoidc nguoc lai) tuy theo nhiét do trong phong.
Khi dong ngudi trong phong, mdy cé thé tr dong ting don khi lanh cho du dung,
nguge lai khi khéng ¢6 ngudi trong phong mdy tu dong giam bdt cong suat lanh rat

nhiéu gan nhu khong 1am viéc, do d6 tiét kiém dugc tir 15 + 20% chi phi vé nang lugng
van hanh.
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Trén mat bang cong trinh & khu vuc trung tam dat mdy (srén mdi) cin thi€t ké hop ky
thuat thong suét tir trén xudng dé cho cic dudng ong gas chinh di xuéng cdp cho cic
tang (dién tich 16 rong khong nhd hon 1m?).

Trén mat cit & cac tdng phai thiét k€ trdn k¥ thuat dé di dudng 6ng nhdnh din gas tir
ong din chinh di vao céc phong, chiéu cao thong thuy ciia tran k¥ thuét > 300mm.

Thi cong, lap dat dé dang nhanh chéng.

Tuy nhién mdy VRV la loai rat dat tién so v§i cdc mdy diéu hoa khic. May diéu
khién hoan toan tuy dong nén khi hdng héc khé chifa, kha phitc tap.

5.7.2. May diéu hoa khong khi trung tam kiéu Waterchiller

* Pic diém riéng cha may: 12 may diéu hoa vdi chat tai lanh 13 nuéc (nude doc bom
gua binh bay hoi ¢é cdu tao nhu binh ngung tu 6ng trim). Nuée nhén lanh & cdc ong gas
lanh r6i bom dén céc gian lanh trong nha.

* May Waterchiller dugc chia ra 2 loai:

- Loai duge 1am madt bang gio.

- Loai dugc 1am mat mdy bang nudc.

5.7.2.1. Loai duoc lam mdt bang gio

Toan bo hé thong thi€t bi chia may phdt lanh duge 1ap dat trong mot voé mdy 16n dat &
ngoai troi (thuong ddt trén mdi hodc ngoai san) r6i dan 6ng nuéce lanh qua tram bom,
bom dén cac gian lanh bén trong nha.

5.7.2.2. Loai duoc lam mdt mdy bdng nudc (thuong co céong sudt lanh rdt lon)

Toan b hé thong may phat lanh duogc
dat trong mot phong k¥ thuat may diéu
hoa hoac dat & ngoai tréi (logi nay mdy cé
1iéng on va do rung lén, tdi trong ndng,
kich thudc cong kénh nén thuong ddr &
mdt bdng tdng hdm, tdng rét, tdng mdi
cdch ly voi cdc phong chinh). Ngoai ra
con cO thap giai nhiét nudc dat & ngoai
trot (frén mdi nha hodc ngoai san). Nuéc
tr thdp giai nhiét dugc dan xudng budng
mdy, lam mdt gian ngung tu réi bom trg
lai thip dé tan nhiét nuéc dd nhan nhiét tix
gian ngung tu va ti€p tuc tuin hoan theo
chu trinh cil.

. vt . . Hinh 5.25: So dé khéng gian bo'tri hé thong
Vi du minh hoa (hinh 5.25): diéu hoa khong khi trung idm VRV
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Binh nuéc bd sung dé bd sung nudc cho qua trinh tudn hoan cha hé théng.

Binh giin n& (BGN) thuong dat & vi trf cao nhét cla dau hiit nuée héi vé. Tac dung dé
khi c6 bot khong khi & trong Ong thi bot khi s€ chay lén n6c binh gidn nd va trong ong
s& luon luon day kin nudc.

BINH GIAN NO
T
éne GAS
l FCU ] FCU l ] NG THOAT NUOCINGUNG
BINHNUOCBOSUNG T N e
e
_ <5NG CAP GIO
ﬂﬂﬂﬂﬂﬂ {TRAM PHAT LANH TRUNG [TAM) — —
— =~ — = ] NUGC DA BUDC LAM LANH KHONG KHi I:_IJ__' Ii]:J [_ilL_—_I
______ S KHOn ‘ .
$ — [ ({BT2) < I Ncumsid ;
t VAN DIEN TU L CUA GIO HOI ;
L(VDT) AHU !
1 ! BOM NUAC LANH DI :
S supep OSSP Laccmrrcamman _@. ............... a

BOM HGI NUGC VE
Hinh 5.26: So dé nguyén Iy hé thong diéu hoa khéng khi trung tam kiéu Waterchiller
Van dién tt (VDT):

+ VDT.1 ¢6 tic dung diéu chinh ty dong lwr lugng nudc di qua gian bay hoi (binh
lam lanh nudc) cho thich hop véi nhu cdu cap lanh);

+ VDT.2 dé diéu chinh nudc tai lanh quay tr& vé mdy khi khéng dung hét.
* Viéc cung cdp khi lanh vao phong cdn diéu hoa ciia may Waterchiller ¢6 2 cdch la:

+ Mot 1A cap vao céc gian lanh traoc déi nhiét truc tiép v6i khong khi gidng nhu ki€u
cac gian lanh cia mdy diéu hod ghép hay dang ti. Goi la cac Fancoil Unit (FCU).

+ Hai 1a cdp vao cdc miéng théi gié théng qua bo phan Air handling Unit (AHU).
a) FCU (hinh 5.25):

Ong hat ai tug Co thé Iap tnsc tiép cffa miit na ap vao
dé thdi gi6 lanh tryc tiép vao phong
o mmﬂ Ong dan gi6
\('5ng nudc lanh di vé TEE { Cira hat gié héi /N VAR

Cac migng thdi gio

Hinh 5.27: So dé bd' tri AHU
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Trong FCU bao gém: gian dng vo ¢6 cdnh tan nhiét v4i chat tai lanh 1a nudc lanh
cling v&i quat gié lanh tudn hoan, duge bé tri trong 1 vo mdy dit chim trong tran, tudng,
hinh thitc ¢ loai ap trin, ¢6 loai ap tudng, va cd ca loai dat san.

FCU thudng cé cong suat lanh nhé nhu cdc gian lanh cia mdy cuc b (= 6000 + 8000
BTU/h cho 1 gian).

Cich lap dat FCU giong nhu lap dat gian lanh ciia mdy diéu hoa ghép.
b) AHU (hinh 5.27):

Cau tao bén trong AHU ¢é gian

lanh dng v ¢6 canh tan nhiét (chat ==
FCU FCU FCU

tai lanh 14 nuée di duoc 1am lanh & V&N THO! GIYY

e ¢ : : TG GUA AR |
binh bay hoi dan theo éng nuéc dén ——b___o_o_,

va vé€ (c6 boc bao on); 6ng hit gid
tuoi va quat gié théi vao 6ng gié dén % % %
cic miéng thdi gi6 (AHU c6 loai
khong c6 clra tudn hoan gidé va cé
loai ¢6 clra tudn hoan héi gié vé). Hinh 5.28: B&'tri xen ké AHU va FCU

r

AHU

7%}

AHU thudng c6 cong sudt lanh 16n, vd mdy céng kénh, cé trong lugng va kich thudc
16n gdn nhu mot may diéu hoa dang ti nhung to hon.

AHU c6 thé 1ap clta mat na truc tiép vio mdy dé théi gié lanh truc tiép vao phong.

Dac diém ca AHU la vira 1am mét khong khi vira dua them khong khi tuoi vao. Bai
vay trong 1 hé théng diéu hoa trung tim Waterchidler ngudi ta cé thé lap dat cdc gian
lanh (FCU) va (AHU) xen k&.

AHU c¢6 tiéng 6n va rung nhiéu, nén khi 1ap dat cdn chd ¥ chéng 6n tiéu &m, chéng rung.

* Chii y:

- DGi véi tram phdt lanh trung tam 13 bo phan c6ng kénh nhiéu thiét bi mdy méc,
gdy 6n va rung nhiéu nén khi lap dat trong cdc phong k¥ thuét diéu hoa céan chd ¥ giai
phdp cdch &m va rung, dong thdi tram phai & vi tri trung tam khu vuc can diéu hoa, gan
hop k¥ thuat ding dé thuan tién cho viéc lap dat cdc dudng 6ng cdp gas lanh (hoic
suoi &m) cho cong trinh sao cho mang luéi dudng 6ng 1a ngdn ngon nhat va tiét kiém
nang lugng nhat.

5.8. HE THONG PIEU HOA KHONG KHI KIEU BUONG PHUN

Hé théng nay thudng ding dé diéu hoa khong khi trong cc cong trinh cong nghiép
v6i cdc khong gian san xudt rong 1on (Pac biét phu hop vdi cdc nha may dét, soi).

Nguyén 1y 1a diing hé théng phun nudc lanh thanh cdc hat nho li ti trong buéng phun
cing véi quat gié cong sudt 16n 1am bay hoi nhanh dé ha nhiét trong buéng phun xuéng
~ 8 + 10°C (véi nhiét do ndy vira 12 1am lanh khéng khi vira ha d¢ 4m khong khi).
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Vi nhiét d¢ ndy hoi nudc trong khong khi s€ dong suong va roi xudng ddy budng
phun réi chay vio bé chifa nudc ngung. Sau dé nhd vao quat gié théi khong khi lanh vao
cdc 6ng gié dan dén cdc miéng théi gio lanh vio trong phong san xual.

Gi6 hoi vé thudmg duge dan theo cdc kénh (6ng héi gié vé€) & dudi mat san roi di qua
budng loc bui dong thdi hoa tron véi khong khi twoi duge hut tir ngoai vao va lai tuan
hoan theo chu trinh ci quat gié vao budng phun.

TAM CHAN NUCKC ZICHZAC - AMA

-~ B KHOMNG KHI LANH
W . . .
TAM LOC BY —_—
. < o — JL ),
CUA HUT GG TUGR o R SIAN PHUN /l\ /I\ /I\
=2 T 1 CUA THOI GIO LANH
4 i e = Y
QUAT THOH Gq %
TRAM PHAT LANH 2 N X
TRUNG TAM < » BE THU HOI NUGIC PHONG CAN ©4EU HOA
Y/ : cUA GibHOI
BOM NUGIC LANH —
VA BUSNG PHUN - T N N

73 23 12

7

e YT ————

0 IS

=
TAM LOC BUI

VAN 3 NGA (KHI KHONG CAN B XUNG NUGIC LANH
VAN 3 NGA T BONG MO CHO NUSKC VE TRAM PHAT LANH)

ONG CAP NUGKC LANH TU PHONG KY THUAT LAM LANH NUGC TCY

(HE THONG LAM LANH NUGC GIONG NHU MAY WATERCHILLER
CO THAP GLA NHIET NUGC

Hinh 5.29: Hé théng diéu hoa khéng khi kiéu budng phun

5.9, YEU CAU CHUNG VA CAC GIAI PHAP THIET KE KHONG GIAN

Dé sir dung diéu hoa khong khi mot cich ¢6 hiéu qua va chéng ling phi khi thiét k&
mot khong gian kién tric cén luu y:

Chiéu cao tdng nha dam bao di khéi tich sir dung, khong nén qué cao s& gy lang phi
ning luong va 1dm giam hiéu sudt diéu hoa, cling nhu tudi tho ctia mdy. Phdi dat dugc
muc dich 12 gid dau tu thip nhit, hiéu qua sir dung cao nhat.

Tinh toén dién tich va huéng md cira di, cira sé mot cach hop 1y, dé dam bao tinh my
quan cua cong trinh khong gay ra cdc su bat 1gi cho diéu hoa khong khi (vi du nhu hiéu
ing nha kinh ...). '

Céc khong gian sit dung diéu hoa nén 1a cic khong gian kin, dé khi dua ra giai phip
thiét k€ mat bing phai phan chia, gidi han cdc khong gian dé cé thé phan ving sir dung
diéu hoa khong khidat hiéu qua cao nhat. Chi ¥ két hop luu thong khong khi bang céc
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loai khe h& & vi tri thich hop, hay quat gié cho cdc khong gian st dung loai diéu hoa
khong tu 1y dugc khong khi tuoi tir bén ngoai vao dé dam bao sy trong sach va vé sinh
cua khong khi bén trong.

Dai v6i cdc cong trinh ¢6 su dung diéu hoa trung tam khi thiét ké& chiéu cao ting cédn
chi v dua ra cdc giai phap tran k¥ thuat dé 1ap dat cac duomg 6ng nudc tai lanh, 6ng cip,
va hoi khong khi cling nhu cdc bd phan khéac cla diéu hoa trung tam nhu cédc loai AHU,
FCU céc miéng théi, thong thudng chiéu cao thong thuy cla trin k¥ thuat 1a 0,6 - 0,9m
{(tuy theo méi loai may diéu hoa).

Khi dua ra phuong dn thiét k€ can chi ¥ nhitng anh hudng cla hé théng diéu hoa
khong khi t6i gidi phdp kién tric, chon céc vi tri thich hop dé b6 tri cdc bo phan clia
diéu hoa khong khi nhu dudng 6ng gas, 6ng nuéc ngung, khdi Outdoor-unit, thdp giai
nhiét, tram lanh trung tam, dé tranh tiéng 8n (do thdp giai nhiét), dam bio tinh thim
my cua cong trinh véi khong gian do thi néi chung va khong giy anh hudng t6i moi
trudng xung quanh.

Hinh 5.30: Vi du minh hoa:
Hé thong diéu hoa trung tam duoge b6 tri 16 thién trong noi thdt
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Chuong 6
THANG MAY

6.1. KHATI QUAT CHUNG

‘Thang mdy I phuong tién thiét bi van chuyén ngudt va hang hod, hoat dong bang h¢
thong dong co diéu khién ty dong.

* Cic phuong tién nay ¢6 3 loai khac nhau:

- Mét la thang may van chuyén theo chiéu thing ding (loai nay cé trudng hop cho
phép dit nghiéng nhung toi da khong 1dn hon 15°).

- Hai 14 thang mdy cudn véin chuyén theo chiéu nghiéng (thang tu hanh).

- Ba la bang tai van chuyén ngudi, hang trén mit phang ngang.
6.2. THANG MAY THANG PUNG

6.2.1. Phan loai

6.2.1.1. Phdn loai theo chirc ndng phuc vu
* Theo (TCVN 3744-93) chia l1am 5 loai:
- Thang loai I: Chi chuyén chd nguoi (hinh 6.1a).
- Thang loai II: Chd ngudi va hanh 1y di kém ¢hinh 6.1b).
- Thang loai III: Thang méy bénh vién (chd bénh nhan va may mdc y t€).
- Thang loai I'V: Chd hang hod va ngudi di kém.
- Thang loai V: Chi dé chd hang ho4.
6.2.1.2. Phdn loai theo téc do
- Thang cao toc: V= 2,5m/s.
- Thang binh thuodng: V=1 + 2,0 m/s.
- Thang toc do6 thap: V < 1 m/s.
6.2.1.3. Phan loai theo dang chuyén diong
- Thang kéo bang day cdp.
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- Thang day thuy luc.

- Thang kéo bing banh rang, thanh rang.
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Hinh 6.1: a) Thang mdy chd ngudi; b) Thang mdy cho nguoi va hang
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6.2.1.4. Phdn loai theo hinh thirc

- Thang c¢6 d6i trong ( Gy e, (frong luong déi trong ) = Gy, +1/2 1hi)

- Thang khong cé déi trong.
* Ghi chii:

Thang kéo bing cdp va c6 déi trong 12 loai rat phd bién, buéng méy dat & trén.

Dai véi thang thuy hre c6 dac diém rdt ém nén thudng ding trong bénh vién. Budng may
duge dit & dudi. Thang thuy luc cé sifc tai 16n, néu ddy truc tiép c6 thé dat chiéu cao 1én t6i

12m, néu cao hon thi phai ¢6 bd khuyéch dai dp luc.
6.2.2. Ky hiéu tén thang may
Vidu: P15 -C0O 120 - 15 (16) - 1000.
Theo thit tu tir trdi sang phai:

* Chit d4u tién: chi loai thang.

P: (Passarger): Chd& ngudi (khach);
B: Thang bénh vién;
F: Thang chd hang;

* S8 di kém theo chit ddu tién:

Chi s ngudi cé thé chd hoac tai trong nang (kg).

Vi du: S6 15 — chi 15 ngudi (tinh trung binh =
80kg/1 nguai), (600 — chi sic nang 600 kg).

* Chit ti€p theo thit hai: CO: Chi kiéu md clra.

- CO la cira 2 cdnh md tir tAm sang 2 bén.

-4 CO la clra 4 canh ma tir tam sang hai bén.

- 2S la cira 2 cdnh x&p choéng lén nhau mo tr mot
phia. Tuy theo thém chif R: m& tir trdi sang phai, thém
chit L: m& tir phai sang trai.

- 2U: 2 canh chéng 1én nhau m& 1én trén.

- 3U: 3 canh chong 1én nhau md 1én trén.

* S8 kém theo chil thit hai: 120: Chi van 8¢ ciia thang.

Vidu: 120 = 120 m/ phiit (= 2m/s).

* Con s0 tiép theo (thit ba): 15(16): Chi s6 tdng va s&
diém dimg.

Vidu: 15 (16) = 15 tdng va 16 diém dimg.

* Con s6 cudi cung (thit tw): 1000.

1000: d6 mé cha cira tAng
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(Cht c6 nhimg thang tai trong nang > 15 ngudi méi cé ghi s6 niiy).

* Chii y: Thong thudng kich thuée thong thuy chiu rong cha giéng thang phai rong
hon hon hoac bang gip doi chiéu rong clra thang may.

- Thang mdy ch¢ khach cho cdc cong trinh cong céng va nha ¢ nhu: khach san, tru
sG, vian phong, chung cu cao ting v.v... quy dinh > 7 ting mdi st dung thang mdy (dé
kinh t&€ xay dung thi thuong thiét ké thang mdy cho nha cao 9 ting trd 1én).

- Boi véi thang bénh vién thi khong phu thudc s6 ting nha.

6.2.3. Cac chir thudmg gap trong thong so ky thuat cua thang may

- Capacity: tai trong ning

Vi du: 600 kg/ 9 ngudi (Chau A) (60kg/ng);

630 kg/ 8 ngudi (Chau Au) (80kg/ng).

- Number of landing: S6 tang.

Vi du: Number of landing: 05 = 5 tdng

- Speed: van toc thang (vi du: 60m/ phiit);

- Car: cabin clia thang;

- Hoist way: Giéng thang (budng thang).

- O H (over Heard): Chiéu cao tang cudi clng.

Yéu cdu OH > 4m, béi vi & tdng cao trén ciing (OH) dé dé phong su ¢é khi thang lén
qud da thi khong bi ket thang, d6ng thoi khi d6 déi trong ngéi vao dém 10 xo ¢6 thé 1am
tring cdp va thang lai tut xudng ding vi tri dimg & ting trén cing.

- PIT: Chiéu sau hé thang PIT phu thudc vao véin téc thang va chiéu sau giéng thang.

Thong thuong: V = 60 m/ph — (PIT = 1,5 m).

V =80 m/ph — (PIT = 1,6-1,7m).

6.2.4. Tinh toan s6 luong thang may cho céng trinh

S6 lugng thang mdy cho mot cong trinh duge tinh todn theo s6 ngudi trong cong
trinh. Tuy theo timg loai cong trinh dugc tinh theo % cao diém nhat trong 5 phut (tra
bangl). Sau d6 tinh ra s6 ngudi cao diém trong 1 phit dé tra tiép bang 2 d€ tinh ra s6
luong thang va cong sudt thang cin thiét dé phuc vu.

Sau khi di tinh s6 lugng thang mdy can thiét, cin phan bd cum thang may hop 1y trén
mat bang sao cho bdn kinh phuc vu khong nén vuot qua 25m (hay méi cum phuc vu cho
mét khoang dién tich mat bang 300 - 350m?).
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Dé&i v6i thang mdy cudn (thang may tu hanh) dugc tinh 15 - 20% tdng s6 ngudi lic
cao di€ém nhat vdi cong sudt phuc vu clia thang trong 1 phit (vi du: 100ng/ph; 125ng/ph;
150ng/ph.... ).

Tuy nhién dé hop 1y cho phuc vu hanh khéach cong cong, ban kinh phuc vu ctia thang
khéng nén vugt qua 25m.

Bang 1: Ty lé tap trung ngudi trong 5 phiit cao diém

STt Losi cong uinh bttty | miitingy
1 Cao 6c van phong (cho thué riéng) 15-20 25-35

2 Cﬁo 6c¢ van phong (cho thué chung) 11-15 25-35

3 Khach san 10-15 30-60

4 Khu nha & 5-7 60-90

5 { Khu vui choi gidi tri, trung tam bach hod Tinh toan riéng 40-50

Bang tra tinh toan so lugng thang may
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Chon thang may chd ngudi theo dé thi cho nha cd chiéu cao trung binh va 16n.
Diéu kién ap dung: chiéu cao tang 3,3m; hé sé tai trong 0,8,
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Chon thang may ché ngudi theo dé thi cho nhé ¢ chidu cao thap va trung binh I6n.
Diéu kién ap dung: chiéu cao tang 3,3m; hé s6 téi trong 0.8.

C6 nhi€u phuong phap tinh s6 lugng thang mdy, & day chi gidi thiéu cich tinh don
gian, so bo va nhanh nhat dé vén dung.
* Vi du: Tinh todn s& lugng thang may cho toa van phong cao 18 ting, ¢6 1200 ngudi.
Cach tinh:
- Theo bang 1:
1. Tinh cong sudt van chuyén ngudi trong 5 phut cao diém:
1200 (ngudi) x 20% = 240 (nguoi)
2. Tinh coéng sudt van chuyén ngudi trong 1 phiit cao diém:
240(ngudi): 5 (phiit) = 48 nguoi/phuit.
- Tra biéu ds:

Vi s6 ting [a 18 tdng, déng theo truc doc vi du ta chon biéu dé thang ky hiéu P-17-
CO- 180, sau d6 dong ngang sang cit truc chu ky T,s va truc s6 ngudi/l thang ta dugc
cong sudt van chuyén cla thang 13 29 ngudi trong 138s, nhu vay trong 1 phiit (60s) thi
cong sudt cla thang P-17-CO- 180 1a 12 ngudi/phit. Tir day suy ra dé€ van chuyén 48
ngudi/phit (48ngudi: 12/phit = 4) can chon 4 thang loai P-17-CO- 180.
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Bang 2: Cac s6 liéu tham khao khi chon thang cho toa nha thiét ké

Loai toa nha

Thang ch& ngudi

Thang phuc vu

Co quan Chi ché ngudi 150-200 ngudi cho mot thang
hanh chinh C6 két hop 200-280 ngudi cho mot thang | 21.000 m*/thang
Nhiéu muc dich 250-300 ngudi cho mot thang
Nha & Chat lugng trung binh 80-100 ho cho mét thang
Chat luong cao 50-80 hé cho mét thang
Bénh vién Bénh vién thanh phé 100-150 phong cho mot thang 160-180 phong

cho mot thang

Bang 3: Chon thang may ché ngudi cho toa nha tiy 6 dén 9 tang

BS 5655- phén 6: 1990

8 ngudi 10 nguoi 13 ngudi 16 ngudi 21 ngudi
S | S8 |V, 630 kg 800 kg 1000 kg 1250 kg 1600 kg
tang | thang | m/s T.s! o |1.sf b Tos| » | Tos| | Tos| ¥
ngudi ngudi ngudi nguoi ngudi
2 | 101 38 | 50 | - - - - - - - -
6 2 1,6 32 61 36 69 39 79 42 89 47 103
3 l10] s |75 - - - - _ ] . _
3 1,6 21 91 24 103 26 120 | 28 135 32 157
7 2 1,6 35 35 39 61 43 71 46 80 - -
3 1,6 - - - - 29 107 31 122 35 140
g 2 1.6 37 51 42 55 46 64 - - - -
3 1,6 - - - - 31 97 35 111 38 132
3 1.6 - - - - 33 93 36 105 40 123
9 2 2,5 - - - - 46 66 48 75 - -
3 2,5 - - - - 30 100 33 114 38 132
Bang 4: Chon thang may ché nguwi cho toa nha tir 10 dén 14 tang
BS 5655- phédn 6: 1990
S ting | 56 thang | V. m/s 13 ngudi %000 kg 16 ngudi 1%50 kg . 21 ngudi %600 lq?r
Ty s | 1, nguoi T, 8 1, ngudi T s | i, ngudi
3 1,6 35 86 38 97 44 113
10 3 2.5 32 98 34 106 40 124
4 2,5 24 126 26 141 29 165
3 1,6 37 33 40 91 - -
il 3 2,5 34 92 36 100 43 118
4 25 25 123 27 132 32 157
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3 2.5 35 88 38 95 44 112
12 4 2,5 26 117 29 126 33 149
3 3.5 - - 37 98 43 115
4 3,5 - . 27 130 32 152
3 2.5 36 84 40 91 46 106
13 4 2,5 | 27 113 30 121 34 142
4 3,5 - - 29 125 34 145
5 3,5 - - 23 156 27 182
3 2,5 38 81 4] 87 - -
14 4 2,5 28 109 31 116 36 135
4 3.5 - - 30 120 35 140
5 35 - - 24 151 28 175
Bang 5: Chon thang may chd ngudi cho toa nha tir 15 dén 18 tang
BS 5655- phin 6: 1990
So S6 | V,m/fs | 13 ngudi 1000 kg 16 ngudi 1250 kg 21 nguoi 1600 kg
ting | thang Ty, 8 i, nguoi Ty, 8 i, nguoi Ty 8 i, ngudi
4 2,5 29 105 32 112 37 130
15 4 3.5 - - 31 116 36 135
5 3,5 - - 25 146 29 168
6 35 - - - - 24 202
4 2,5 30 102 33 108 39 125
16 4 3.5 - - 32 113 38 130
5 3.5 - - 26 141 30 163
6 3.5 - - - - 25 195
4 2.5 31 99 35 105 40 123
17 4 3,5 - - 33 110 39 127
5 3.5 - - 26 137 31 157
6 3.5 - - - - 26 189
4 3.5 - - 34 107 40 124
18 5 3,5 - - 27 134 32 153
6 3,5 - - - - 27 184
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Bang 6: Gia tri dai luong 1%

bac diém toa nha Bungari My Nhat
Nha hanh chinh
- Thudn tuy 20 12-18 20-25
- C6 két hop hoat dong khac 17 11-12 16-20
- Con lai
Nha &
- Nha tap thé 4-8
- Dinh thy 5-7 3,5-7
Khach san
- Phuc vu & 7-10 12-15 8-10
- C6 trd choi, dich vu khic 9-11
Bang 7: Chon thang may ché nguai (theo bang OTIS)
8 ngudi 10 ngudi 13 ngudi 16 ngudi 21 nguoi
s 1 ss | v, 630 kg 800 kg 1000 kg 1250 kg 1600 kg
tang | than S i i i i ;
: 5| Tr s ngiiréi T s ngll;bi T s ngll,rffi T s ngll’rbi T s ngll,xﬁri
2 1,0 33 54 35 69 39 71
3 1,0 22 8l 23 103 26 116 28 i41 31 163
5 2 1,6 30 60 32 75 36 33 39 101
3 1,6 20 89 21 112 24 125 26 151 29 174
2 1,0 38 50
3 1,0 25 75
6 2 1,6 32 61 36 69 39 79
3 1,6 21 91 24 103 26 120 28 135 32 157
2 1,6 35 55
7 3 1,6 24 73 26 90 28 107 31 122 35 122
4 1.6 22 131 24 156 28 180
2 1.6 37 51
8 3 1,6 26 71 28 87 31 97 35 112
4 1,6 24 126 27 149 30 171
3 1,6 27 65 30 80 33 93
9 4 1,6 23 106 26 115 29 136 33 155
3 1,6 29 63 32 76 35 66
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10 4 1,6 22 84 24 101 23 109 3l 129 35 147
3 2,5 32 98 34 106
3 2.5 35 90 37 99 33 156
12 4 2.5 25 120 | 28 139
3 4,0 32 93 36 108 31 160
4 4,0 24 125 | 27 144
4 2.5 27 111 31 128 36 142
15 4 4,0 26 116 30 133 35 147
5 4,0 21 145 24 166 | 28 184
6 4,0 18 174 | 20 199 | 24 | 220
4 4.0 28 105 32 119
18 5 40 22 129 | 26 145 31 160
6 4,0 21 173 | 25 190
5 4,0 23 133 27 149 32 164
20 6 4,0 22 178 | 27 195

6.2.5. Cac vin dé can luu y Khi thiét ké budng thang may

6.2.5.1. Déi voi giéng thang
Kich thudc chiéu rong clia giéng thang phai tuy theo loai thang Iua chon, phu thudce
vao s6 lugng thang tinh todn, sic tai clia thang may... Sau dé tra bang Catalog dé biét
kich thuéc thong thuy X x Y ciia giéng thang.
Dai v6i thang ché khéach (ngudi):
+ Logi nho nhdt: ¢hd ~ 5 + 6 ngudi/ lan:
(X xY)=1750 x 1450 va (a x b} = 1450 x 1015
+ Loai trung binh: ¢6 thé chd 14 dén 15 ngudi/1lan.
(X x Y)=2100 x 2250.
(a x b) = 1650 x 1665.
+ Loai Ién hon: cé thé ché 161 20 ngudi/lan.
(X x Y)=2500 x 2100.
(a x b) = 2000 x 1580 (xem catalog tra bang)
6.2.5.2 Cdu tao Carbin vdi giéng thang va doi trong
- M4 trugt ngdm vao thanh ray dan huéng cé gin bo han ché téc do.

- Cabin c6 clra thodt hiém & néc, trong trudng hop thodt hiém, ra bang cira nay.
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- Hé thong md cita ca bin va cira tdng c6 1ap bo cam bién.

- Khod lién déng: Bao dam khi thang chay cura ting khong ma.

- Interphone: Cho phép lién lac giita cabin véi thudng truc bang micro, c6 chuong.

- Quat thong gio.

- Bdo qud tdi (1iép diém bdo qua tai ndm gilta 2 16p san cla cabin, mot 16p sian dat
trén 4 10 so, 1 16p dat trén ddm chit I).

- Bo han ché't6c do: c6 nhiém vu khéng ché khong cho van toc vuot qui toc do dinh
mdc (nhat 12 khi cabin di xudng vi ¢6 gia t6c trong trudng), diéu khién phanh titc thoi
hoat dong.

- Méi thanh ray tiéu chuin dai 5m, ctt cich 2,5m lai c6 mot g6i d& (tai hai ddu va

diém giita ctia thanh ray) dé dam béo do ciing va do 6n dinh cia thanh ray.

DAM LAP THIET Bl NANG

4

T DIEU KHIEN
B8O TN KEC BUONG MAY Fa
Y Fir 1% ,
GO D BE LOTRAY
|
CABIN LOP CUA CABINY
LGP CUA TANG
OVER HEAD g
N
MAT CAT NGANG CABIN
(CHEU SAU HO THANG)
2
g3 N
GF N PR
5.5 A i
o% AN MA GO RAY
[
o '| _
o DOITRONG THANH CABIN
SAN DUNG THAP NHAT GIAM CHAN CHO CABIN % 7
§ L ; MA TRUGTF OM
LAY PHAN RAY
A GIAM CHAN CHO D01 TRONG DAN HUONG
(CHIEU SAU HE THANG) CHUAN DAL 5M CO
6 e/ A [HaNH RAY TIEY
BAU AM, DAU DUONG -
Bt GHEP NG
a) Mt cdt doc cabin b) Lién két ray va goi dd

Hinh 6.3: Cdu tao Carbin vdi giéng thang va déi trong
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6.2.5.3 Kich thuoc OH (tra catalog)

- Phu thudc vao chiéu cao cha cabin va van téc thang. Thuong OH 2 4m (tra catalog).
6.2.5.4. PIT: phu thudc vao véin t6c va sic tai cla thang (tra catalog).

6.2.5.5. Kich thuoc ciia phong mdy (Machine room) (tra catalog).

6.2.5.6. Méc treo: dé kéo mdy lén budng thang mdy, dat & trdn tum thang. Thudng
chiu tai trong = 3T.

6.2.5.7 Cua tang (phan xay dung).

- Thiét k€ xay dung ban dau thuong rong 1000; cao 2300; hoan thién réng (800 x 2100).

6.2.6. Cac yéu cau co ban vé thiét ké thang may

Tuy theo yéu cdu sir dung cla timg bd phan chic ning trong méi loai cong trinh dé
thiét k€, lap dat thang mdy cho phi hgp.
Sau khi da lua chon loai thang
va tinh todn s6 lugng thang cho

hop 1y v6i nhu cdu st dung cén
chu ¥:

- Néu cong trinh c6 chiéu dai ———
> 60m, can phan b6 cdc cum thang
mdy, dam bao ban kinh phuc vu
< 20m.

- Vi tri phan bé thang trén mat
bang cho hop 1y, thudng dugc bé
tri & cac nit giao thong chinh, tai

cac dau moéi giao théng nhu sanh, ot s T

noi dé thay cia cong trinh.

- Thang chd ngudi va thang
chuyén dung trong nha & c6 thé
duge bé tri trong cung mot nhém.
Khi s6 thang trong nhém >3 thi
phai chia 2 hang d6i dién nhau.

- Phia trudc cira thang phai cé O £ TG
khoang trong dé khéch dgi, chiéu

rong t6i thiéu >1,5m (khong ké

chicu rong hanh lang). Hinh 6.4: B6 tri nhom thang theo mdt bang
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- Thang ch& ngudi va thang thong dung c6 thé bé tri cling phia hodc khéic phia so véi
khong gian chd thang.

- Néu trong thuc t&€ gap tinh hudng khong thé bé tri theo hai trudng hop trén thi ¢o thé
bé tri thang chuyén dung khong cling trong cum, nhung can thuan tién cho viéc cho viéc
ti€p can va sir dung.

- Kich thudce giéng thang phai phi hgp v6i loai thang lua chon.

- Céc yéu cdu doi véi giéng thang:

+ Trong giéng thang khong dugc ¢6 cic vit la ngoai.

bo phén cla thang mdy, tuyét déi khong duge dé cira s6 hay 1é thing nio.

+ Tudng giéng thang bing bétong cot thép ddy = 150mm. Hoac tudng gach dic 220,
xay chén khung bétong cot thép.

+ K&t cdu giita cac goi dov dé bat ray thép 12 2,5m/1g8i d& (dé dam bao do cing cla ray).

+ Mic vira bétong > 200.

+ Dung sai do nghiéng cua giéng ding cho phép + 25mm tinh tir tam giéng thang
(v&i chiéu cao trong pham vi 25m, sai s6 <1/1000).

- Cira tum (phong dat mdy) phai mé ra ngoai.

- Phong mdy phai thong thodng tu nhién, va ¢ quat thong gié dé lam méat dong co.

- Can cung cip hé thong dién riéng cho thang may ~7kW/h cho 1 dong co (Dién 3
pha = 380v - 50Hz, dién ngudn cung cap khong duge sai léch + 10%).

- Ti€p dia thang may phai ndi vdi ti€p dia chung cha nha.

- H6 thang (PIT) phai dam bao kho rdo, khong thdm nuéc trude khi ldp mady.

- D6i véi thang mady 10 thién, thang du lich phai cé boc kinh 1uéi thép.

- Khi thiét k€, thi cong, lap dat thang mdy cdn tuan theo céc tiéu chuén hién hanh cha
Viét nam: TCVN 5744-1993; TCVN 6395-1998; TCVN6396-1998; TCVN 6397-1998.

6.3 THANG MAY CUON (THANG TU HANH)

C6 loai nghiéng 25°%30°,35°, ¢4 loai nam ngang 0° trén mét san.

Hoat dong theo nguyén 1y xich va truc moé to banh ring quay tron tudn hoan, con goi
1a thang tu hanh (khi bat mdy la thang chuyén dong lién tuc).

Thudng sir dung trong cic cong trinh cong cdng dong ngudi qua lai, giao luu véi mit
do thudng xuyén. Diing d€ van chuyén ngudi va hanh 1¥.

Thang phai duogc bd tri ding theo hudng giao thong chinh cia cong trinh.

Cong sudt thudng theo chiéu rong N théng thuy ctia thang:
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N: Chiéu rong thong thuy cla thang.
N = 600 mm cong suit van chuyén la 4500ng/h;
N =800 cong suit van chuyén 1a 6500ng/h;
N = 1000 céng suat van chuyén 1a 9000ng/h.
* Tinh todn s6 lugng thang mdy cudn:
Dua vao s6 lugng ngudi tinh todn trong 1 gid cao diém nhét cla khu vyc sit dung

thang may cuén sau dé chia cho cong suat phuc vu cua loai thang lua chon s& tinh ra
dugc s6 lugng thang cin thiét.

Hia (3 chét & s _/ 100
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Hinh 6.5: Thang mdy cuén
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Hinh 6.7: Thang mdy ¢d doi trong (tham khdo)
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b) Thang may dimg

Hinh 6.8: Thang mdy tu hanh va thang mdy diing
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Chuong 7
HE THONG PIEN TU TIN HOC CONG TRINH

7.1. KHAI NIEM CHUNG

* Cac hé thong dién tr tin hoc cong trinh gém:

- Hé théng camera gidm sat va bao vé.

- He théng thong béo va hién thi thong tin trén man hinh dién tix.

- He thong thong tin lién lac bang dién thoai.

- Hé thong thu tin hi¢u vé tinh (MATV).

- Hé thong bao vé chéng dot nhap.

- Hé¢ thong 4m thanh. -

- He théng diéu khién ty dong cho cdc hé théng k¥ thuat:
+ Diéu khién cung cdp dién chiéu sang.
+ Diéu khién bom nudc sinh hoat va phong hoa.
+ Diéu khién tu dong cac hé théng diéu hoa khong khi.
+ Diéu khién tu dong hé thong bio chdy va chifa chdy.

+ Diéu khién tu dong cdc hé théng thang mdy va bang chuyén.
7.2. HE THONG CAMERA GIAM SAT VA BAO VE

7.2.1. Giéi thiéu chung

Camera quan sit bao vé di ¢ tir nhitng nam 1950 nhung chi phuc vu han hep cho
muc dich quén su va an ninh quéc gia. Véi cdc muc dich phi quan sy, h¢ thong camera
theo d6i bi mat phuc vu cong tic bao vé 1an dau tién xudt hién tai cdc khu vuc hoac cong
trinh cé doi hoi cao vé an ninh nhy nha ngan hang (bank), song bac (casino), v.v .. vao
dau nhiing nam 70 tai My, Nhat ban va cic nuéc Tay Au. Dén thap ky 90 clia thé ky 20,
camera bao vé da 1a mot thanh phan bat budc trong bét ky mot cong trinh ¢é quy mé nao
tai cdc nude phdt trién. Trdi qua 3 thap ky, viéc ing dung camera quan sat bao vé bi mat
tré nén vé cing phé bién. Do nhu ciu gia tang cong v6i doi héi chat lugng ngay cang
cao nén chat lugng va hinh thic ngay cang phong pht va hoan thién. Hién nay kich
thuéc camera dan su chi khoang tir 3cm dén 20cm chiéu dai.
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Tinh nidng di tré nén thong minh & mitc do cao nhu ¢6 thé phan biét mot hanh vi hay
mot hoat dong khong birth thudmg hay trdi v6i quy luat dé chup hinh tu dong va bédo vé
trung tam bang tin hiéu riéng.

Pham vi sir dung ctia camera rat rong va da dang. N6 duoc sir dung hau hét trong cic
thé loai cong trinh kién tric.

Tuy timg dac tinh cia cong trinh v vi tri can quan sdt ma sir dung loai camera thich hop.

7.2.2. Yéu cau k¥ thuat cua hé thong

* Cau hinh co ban cia mét camera quan sét thong thudng bao gém:
- (1 camera.
- 0@ man hinh (monitor).
- He théng dudng day din bao gom cdc ddy sau:
+ Day déng truc truyén hinh;
+ Day truyén am thanh;
+ Day diéu khién néu la camera c6 zoom va pan.
- 01 ngudn nuéi (12V,24V,220V)
- P61 v6i he thdng quan sat thong minh thi ¢é thém:
+ Hép truyén hinh (thiét bi ket néi dé truyén hinh);
+ Mordem;
+ Mdy tinh diéu khién:
+ Hé thdng ghi lai hinh anh (Recoder).

Camera

+Baové
+Cdng an

+ Giam déc
+ Chrc ndng

E_ ; + Phong ki thudt

Céc vi tri can cai dat

Hinh 7.1: S0 dé nguyén ly don gidn hé thong Camera quan sdt

Loai nay cho phép quén 1y vi nhan bi€t cic khac biét do chuong trinh dat san. N6 ¢6
kha ning chon loc bing phuong phdp loai trir dé chup tu dong cac hoat dong bét thudmg
hoac khi c¢6 bdo dong.
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Hé théng nay khong gidi han khoang cdch tir noi ¢in theo ddi dén noi ngudi ngdi, ¢
b chia hinh va loc tin hiéu.

S
Camera — 483888 o)

(E— 3 M +Btows
=t

sy + Giam déc
5 + Nghigp vu

e + Nghiép vy
Bd chon tin hidu chuyén tiép =
(Gasnn |
Didu khién quét 200m

Céc vi tri can cai dat Phéng ky thuat Cac phong giam sat khéc

Hinh 7.2: S0 dd nguyén Iy hé théng camera quan sdt

s +Ben bao
()| + Coi- chudng bdo dong
a + Nat &n khan cdp

B chuyén mach

[]-"' : I
i — May tinh diéu khién
o
EHERLE of
Vi tri cai dat camera
[ pesnon 5
B& diéu chinh tin hiéu May ghi hinh anh

Hinh 7.3: Hé thong camera quan sdt ¢é ghi hinh va bdo déng trung tdm

Thiét bi canh gidi color video doorphone - CVD c6 dang hinh chiéc dién thoai ¢6 gén
camera thudng dudc gin tai sinh nha, cdng, clra chinh cla nha & dé chi nhan nhin dang
khach hay tai cdc phong thudng truc hoac 1€ tan cdc co quan dé nhan biét ngudi doi
thoai. Loai nay thudmg 12 mot chiéc dién thoai lién camera quan sit dugc két néi véi mot
computer ¢6 man hinh theo doi chi bat 1én khi c6 chuéng goi. Loai nay ¢6 nhiéu dang
nhu nhan dang hinh anh 1 chiéu (chi cht nhan nhan dang ngudi ban chuodng), 2 chiéu
(c6 thé nhan dang nhau theo 2 chiéu), man hinh mau va den tring. C6 loai c6 kha ning
quay 6ng kinh hodc chiic nang “zoom”.
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7.2.3. Nguyén tic bo tri

Camera duge bé tri nhiéu nhit trén tran, géc tudng va cot do kha nang bao quét va
g6c nhin rong nhit ma nhd d6 cé thé giam thiéu duge s6 lugng camera cdn bé tri. Thong
thudng, chi cidn mot day déng truc 1 c6 thé thu duge tin hiéu hinh va tiéng cho trung
tam diéu khién.

Camera c6 cdc chitc nang nhu dich chuyén (pan) hay phéng to thu nhé (zoom) thi ¢é
thém 2 day dan ngudn va tin hiéu diéu khién.

Trong noi that cong trinh, camera khong gidi han khoang cach quan sat ma gidi han
bdi s6 lugng vat chin tdm quan sat. Cin nghién ciu ciac géc quan sat va géc quay dé
dam bao nhin dugc moi khu vue bao vé.

THIET RI BAO BONG

THIET B] CAM BIEN
- [0
a5 - e

B0 CHUYEN TIEY TI::!E'T BJ THEH:T El MAY TISH BLEC KHIEN
BIEN DOL BIEN BOI
_. MANG PIEN THOAL e K
D_ TN HIEV CONG CONG 1IN ufv

CAC V] TRi CAMERA

Hinh 7.4: Hé thong gidm sdt todn cdu c6 dinh

Nguyén tic bo tri hé théng: cac éng kinh camera duoc lap dat tai cdc vi tri quan st
hop 1y, sau d6 dan dudng day di trong 6ng gen nim ngdm trong tudng, trin dén phong
k§ thuat mdy diéu khién quan sat va xir 1y thong tin (phong k¥ thuat nay thudng dat gan
bo phan triuc an ninh va bao vé).

THIET B] BAD DONG

D THIET BJ CAMBIEN

R p— THIET B] . .
RO CHUYVEN TIEP o : T T FUN N .
BIEXN DOI MANG BIEX THOAT - BIEN THOAL AMAY TINH DIEU KHIEN
TIN HIEC CONG CONG DLDGNG

CAC VI TRI CAMERA

Hinh 7.5. Hé théng gidm sdt toan cdu di dong
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7.3. HE THONG HIEN THI THONG TIN TREN MAN HINH

7.3.1. Giéi thiéu chung

Trong cdc cong trinh kién tric hién dai, nhat 1a cic cong trinh cong céng nhu nha ga,
sin bay, trung tam thuong mai, té hgp van phong san van dong v.v... thi khong thé thiéu
duoc hé thong hién thi thong tin. Mot hé théng hién thi théng tin bao gém céc thiét bi
biéu dién van ban,hinh 4nh va cdc dang thong tin khéac trén nhiing bang dién tlr, man
anh, man hinh, cic dang man tinh thé léng.

Céc thong tin nay c6 thé duge dua ra tir may tinh, tir cdc ddu phat video, tir vé tinh,
camera va cic loai phuong tién phéng hinh khac.

Kich thude cac bang dién tir nay phu thudc vao thiét bi cha timg hang va do dat hang
san xuat.

Khi thiét k€& cong trinh cdn xdc dinh o vi tri lfip dat, kich thudc chinh xdc dua trén
c4c tiéu chi do hiing san xudt cung cap théng s6 k¥ thuit dé chon lua giai phép cu thé.

7.3.2. Yéu cau k¥ thuat caa hé thong

CA4u hinh clia mét hé théng hién thi thong tin bao gém:

- Man hinh hién thi théng tin;

- Camera;

- Thiét bi chon va chia hinh;

- May tinh (PC);

- M4y ghi hinh (Recoder);

- Hé théng day dan.

Diac diém quan trong cla hé théng nay 12 d6 phan gidi man hinh phai cuc 16n do
khoang cdch ngudi quan sdt dén bang hién thi thong tin 13 mot khoang gidi han nhat
dinh c6 do tuong phan dnh sang tir 400lux dén 1000lux déi vdi hién thi trong nha va tir
150001lux dén 200001ux déi véi cdc man hién thi ngoai tréi.

C6 2 dang man hinh hién thi thong tin 12 trong nha (inside) vA ngoai nha (outside) véi
cau hinh va d¢ phan giai khic nhau.

C6 2 loai hién thi thong tin:

* Hién thi dang van ban:

Thudng duge sk dung tai cic nha ga xe lita, ga tau dién ngam, san bay, bén xe 616

v.v... dé thong bdo gidy xuat phat v gid t6i, thong tin cac chuyén hay thong bdo théng
tin, két qua & cdc san van dong.

* Hién thi dang vén ban 1an hinh 4nh:
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Thudng c6 & san van dong, san khau biéu dién, cdc bang quing cdo ngoai troi.
Nguyén 1y hoat dong chli yéu clia bang hién thi thong tin 1 tap hop cdc ma tran bao
gom céac phan tir chiéu sdng cong sudt thap c6 14 phan xa nhu loai sunspot, hoic t€ bao
quang dugc cdu tao bdi mot tap hop dén cdc mau co ban dudi su diéu khién cla mdy
tinh ¢6 thé 16 hgp ra hing ngan mau trung gian khac nhau nhu bang starburnt hoac céng
nghé trini-lite véi k¥ thuat video nhu loai man hinh jumbotron.

7.3.3. Nguyén tic bo tri

D6i v6i cdc bang hién thi thong tin trong nha chuyén ding cho cac cong trinh cong
cong nhu nha ga hang khong, ga xe lra, bén xe 6t6 lién tinh hodc bén tau thuy v.v... cin
duoc b tri tai noi dé dang thuan tién nhat dé hanh khach ¢6 thé nhan biét va quan sat.
Thong thudng, cdc bang hién thi théng tin cla cdc cong trinh dang ndy nim ngay (ai
sanh, noi chd hoac tap két hanh khéch vi 1a noi tip trung lugng hanh khéich dong nhat.

D cao thuong tir khoang cach 2 mét dén 4 mét tuy thudc vao khong gian dé rong
hay hep.

Béang hién thi nay cé thé két hgp véi céc thanh phan trang tri noi that khéac trén mot
mang tuong hoac duge treo riéng 1€ trén mang tudong do.

Nguyén tic bé trf hé thong: tir phong k¥ thuat mdy phat hinh va diéu khién (phong
nay thuong dat & vi tri thuan tién nhét cho viéc gidm sat, giao dich thong tin va thong
bdo tin tic), cac day cédp dién va day tin hi¢u b tri di ngam trong san, tudng, tran ...
trén gia di day ndm trong cac hop gen am tudng, Am san, am tran v.v... dan t6i cdc man
hinh hién thi.

7.4. HE THONG THONG TIN LIEN LAC BANG DIEN THOAI

7.4.1. Giéi thiéu chung

Ngay nay, bat cit moét cong trinh tir nha & hay cong trinh cong cong, cong nghiép thi
hé thong thong tin lién lac 12 khong thé thiéu duge di 13 & cap do binh thudng.

Ngudi ta phan chia hé thong nay ra lam 2 loai:

- Hé théng thong tin lién lac ndi hat va quéc t& ICS (International communication
system);

- Hé thong thong tin ndi bo 1S (Intercom system).

Hé thong thong tin lién lac ndi hat v quéc t€ bao gém 1 téng dai dién thoai da dich
vu vdi nhiéu trung k€ (tuy thuéc quy mé va tinh chat cong trinh) két néi véi mang dién
thoai quéc gia thong qua mot kénh truyén din cdp déng truc. Téng dai dién thoai da
dich vu dugc ndi két véi thiét bi dau cudi nhu dién thoai don, may Fax, telex hoac may
tinh cd nhan (PC) ¢ modem két noi.
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Tinh chit hoat dong ciia thiét bi dau cudi dua trén cic ché& do duge cai dat trudc véi
kha nang cta thué bao nhu trong néi bd cong trinh, noi hat, dudng dai trong nudc va
quoc té.

7.4.2. Yéu cau k¥ thuat cua hé thong

* D61 véi hé thong thong tin lién lac dién thoai néi hat va qudc té:

Heé thong nay c6 mit hdu hét cdc cong trinh tir dan dung dén cong nghiép va cdc thé
loai cong trinh khac. Cdu hinh don gidn nhit 12 mét hé théng telephone gom:

- 01 dudng day dau vao do nha cung cdp dia phuong 14p dat;

- 01 mdy dién thoai hoac mdy Fax.

Heé théng théng tin lién lac cho mot t6 hop cong trinh 1én can duoc nha cung cap dich
vu thiét k€ va 1ap dat. C4u hinh cha hé théng bao gém:

- 01 hoac nhiéu dudng vao (line);

- 01 Téng dai ty dong;

- 01 M4y tinh diéu khién va luu tri di liéw;

- 01 Hé théng thu phat tin hiéu noi bo (chi ¢ d6i véi may ddu cudi dang thu phat
vo tuyén);

- Nhém thiét bi ddu cusi nhu mdy dién thoai dé bian, Mordem, méy Fax;

- Hé thong day dan cho cdc thiét bi.

* Doi véi hé thong thong tin lién lac ndi b Intercom: }

Hé théng thong tin néi bo thudng duge lap dit trong céc cong trinh can thong tin lién
lac ndi bd véi nhau bang hé théng dién thoai ndi bo khong lién quan dén hé théng qudc
gia, vi du nhu: gian khoan, bénh vién, san bay, nha til, co quan céng an nhu canh sat
giao thong, canh sat hinh su, cdc cong truong dang x4y dung, cac cong trinh qudc phong
v.v... cho phép cic phan tlr c6 thé lién lac v6i nhau thuan tién & bat ky vi tri ndo trong
mot pham vi phil séng cla thiét bi. Vi du: hé théng nurse-call ding trong bénh vién cho
phép bénh nhéan goi béc st hoic y t4 trong trudng hop khin cap. Hé théng bellphono-call
cho phép céc cdn bo k¥ thuat trén cong trudng lién hé dé dang vai nhau tir ting 40 véi
tang trét cila mot cong trinh xay dung.

7.4.3. Nguyén tic bo tri

- Heé thong thiét bi thong tin lién lac va vién thong c6 2 dang truyén la vo tuyén va
hitu tuyén. Dof vé6i thi€t bi truyén vo tuyén thi cong viec lap dat ¢6 lién quan dén cong
trinh ki€n tric chi cin quan tam dén vi tri dat thi€t bi ddu vio va thiét bi dau cudi. Péi
vdi hé théng hitu tuyén thi hé théng day dan cla céc thiét bi thong tin lién lac va vién
thong cidn dugce xdc 1ap vi tri 1ap dat ngay tir giai doan thiét k€ véi hé théng hop ky thuat
rieng hoac k&t hgp véi cic hé thdng khic.
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- Cén bé tri vi tri tdng dai tai sanh 1€ tan - d6i véi khach san, nha khach. Tai vi tri
nay, ngudi can bd 1€ tan ¢ thé kiém sodt midc cudc phi clia khach hang thong qua hé
théng tong dai tw dong duge két ndi véi may tinh.

- Nhém cum ¢o quan, khu lién co van phong téng dai dugce bé tri tai khu vye chung
tai bo phan dén tiép 1a 1€ tan. Tai day, ngudi truc téng dai c6 thé két nai tir khdch dén
noi cin két no6i thong qua cdc ban chuyén. Thuc chat, tdng dai c6 ngudi nham kiém soat
cdc cudc goi di cua cum co quan.

- B6 tri tdng dai tai cdc phong van thu hoac hanh chinh déi véi cic co quan don 1é dé
quan 1y hé théng ra vao.

- Doi v6i nha & gia dinh néu sit dung t6ng dai nén dit tai vi trf phong sinh hoat chung,
noi ¢6 mat do sinh hoat cia nhiéu ngudi.

- He thong day dén tir tong dai dén cdc thiét bi dau cuéi cé thé di ndt hodc chim
tuong hoac qua hop k¥ thuat.

- D6i v6i cdc cong trinh 16n nhu trung tam thuong mai, té6 hgp van phong cho thué,
khdch san 16n co quan lién nganh, lién b thi nhat thi€t phai thiét ké phong ky thuit
thong tin lién lac véi dién tich tuy thudc vao s6 lugng dau ra.

- Khi thiét k& cu thé cdn tham khio nha cung cap dich vu vi nha cung cap thiét bi.

Tong dai 512 56 D o — - - _
Trung ké ] ;

|
PC. Dit liu , — )

: Knhdi khéch san

Khéi vin phong

PC. Dt libu I

l Céc may tnic tigp
May le

—@ PC. Dir liéu r- -~ -~ - - - ‘*

Ban thao tac
Phéng KT Telephone

Hinh 7.6: So dé hé théng dién thoai qua tong dai

139



7.5. HE THONG THU TIN HIEU TRUYEN HINH VE TINH (MATV)

7.5.1. Gi6i thiéu chung

Thoéng qua thi€t bi dau vao 1a mot angten parabol c6 cong suit thiét k€ tuy thudc yéu
cau chia cong trinh. Hé théng MATV (multiple antenna television) ¢6 mat hau hét & cac
cong trinh nhu khich san, cao 6¢ van phong, trung tam hoi nghi quéc té...

Tin hiéu dugc thu tir vé tinh théng qua anten vé tinh vao hé théng mdy thu nhiéu kénh,
101 qua bd khuéch dai va phén chia cdc kénh, truyén trong mang cdp video chét luong cao
dén timg thiét bi dau ra 1a man hinh v6 tuyén hoic computer. Dong thdi hé théng phat
video ndi bd cla toa nha va hé thong tin hiéu tir camera thong qua thiét bi chuyén dung va
truyén lén hé théng cdp truyén dif lieu dén nhitng vi tri miac dinh trude. He théng MATV
cho phép cdc mdy thu hinh c6 thé déng thoi thu cdc kénh khéc nhau tir cdc thiét bi ddu vao.

7.5.2. Yéu cau k¥ thuat cia hé thong

Cau hinh co ban ctia hé thdng bao gém céc thiét bi:

- Ang ten V¢ tinh;

- Thiét bi xir 1y tin hiéu thu k¥ thuat s6 (S6 hod va giai ma - Digital);
- Thiét bi khuéch dai tin hiéu;

- Thiét bi chia kénh;

- Thiét bi ddu ra: may tinh (PC) hoac vo tuyén (TV);

- Mdy tinh diéu khién hé théng;

- Thiét bi ghi (Recoder) va chon hinh anh;

- Hé théng day dan;

- Hé théng ngudn nuéi AC va DC.

7.5.3. Nguyén tic bo tri

Thiét bi ddu vao la ang ten cin duge bé tri trén néc cong trinh do thi€t bi nay cdn cé
khoang khong gian khong bi vat can dé thu tin hiéu 6t

béi véi cac cong trinh thip ting ¢ san vuon rong (khong bi che bdi cac cong trinh
khac) c6 thé bé tri tai san.

Phong k¥ thuat thu phat tin hiéu dugc thiét k& riéng vdi dién tich thy thude vao thiét
bi cia nha cung cdp va sé nhan su trong phong.

7.6. HE THONG BAO VE CHONG DOT NHAP

7.6.1. Gidi thiéu chung

0 cdc cong trinh ¢6 yéu cdu chiic ning bao vé chdng d6t nhap cao nhu cic ¢ quan
nghién ciu, co quan ngoai giao, co quan an ninh ngudi ta phin cip miic do bao vé:
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Cip dac biét: danh cho co quan cé cic hé thong diéu khién quan sy ma anh hudng
cua né lién quan dén an ninh qudc gia - cht yéu la céc cong trinh quéc phong, cic cong
trinh an ninh qudc gia.

Cap 1: La cac co s6 nghién cu cdc dng dung qudc gia dac biét, noi luu giit tai liéu
quan trong cuia chinh phu.

Cap 2: Céc cd so nghién cttu khoa hoc, cic co quan ngoai giao.

Cap 3: Cic co quan ¢6 nhu c4u binh thudng hoac nha & ¢6 nhu cdu chéng trom cap

V.V...

i N
A /,/' 1660 biu
L
) khuyéch dai 20
b chia 4 terminator
i T dv24
may thu 1 may thu 2 may thu 3 tivi

v At ; )
SR i vy
C‘*?Hrlﬁ W

VCR chuyén mach chuyén mach
chon th chon th
A v audio A video v
khuyéch dai khuyéch dai
phan chia phan chia
audio video

Wy oy

Hinh 7.7. S0 do hé thong thu phdt tin hiéu vé tinh MATV

7.6.2. Yéu cau ky thuat cioa hé thong

He théng kiém sodt chdng dét nhap théng thudng bao gém cac phdn tir k§ thuat doc
lap dugc ndi két vSi nhau qua hé thong dan truyén dit liéu k¥ thuit s6 nhu:

- H¢ théng camera quan sat;

- Cic phan tir kiém sodt dot nhap nhw: thiét bi cam tng dién tir, thiét bi dén héng
ngoai, thiét bi 1€ bao quang dién, thiét bi nhan biét khdc biét, thi€t bi cam ing mui, thiét

bi cam img quang phd v.v...;
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- Hé théng khod tir tinh hoac dang thé thong minh cé mdy tinh trg gitip diéu khién;

- C4c phim an khan cdp dat tai cc vi tri quan trong (ditng cho ngudi diéu khién);

- Thiét bi trung tam nhan biét va xir ly thong tin;

- Thiét bi ghi hinh vd'mdy tinh diéu khién hé théng;

- Céc hé théng thiét bi ddu cudi nhu chudng, cbi, dén bdo, loa, thiét bi quay s8 dién
thoai tu dong v.v...

7.6.3. Nguyén tiac bé tri

- C4c thiét bi nay ding dé kiém soét tai nhiing vj tri trong yéu cla cong trinh cin
duge bao vé nhu: hang rio, clta ra vao, clra sé kinh, hanh lang, sanh thang, gian bdn
hang, trung bay, giao dich tién t&, kho bac v.v...

- Céc thiét bj dugc ldp dit tai cic vi trf nhay cAm dd lua chon va truyén day dén vé
trung tdm xur 1y diéu khién hé théng, thudng dat & phong bao vé an ninh clia céng trinh.

- Hé théng nay do cdc co quan chuyén nganh thiét k€ va lap dat.
7.7. HE THONG AM THANH

7.7.1. Gidi thiéu chung

Trang thié€t bi am thanh cho cong trinh thudng cé hai loai:

- Hé théng am thanh phé théng: bao gdm cdc thiét bi am thanh giai tri;

- Hé théng am thanh chuyén dung: bao gém hé théng am thanh héi nghi va hé thong
thong bao (PA).

7.7.2. Yéu cau ky thuat cua hé thong

a) Dot voi hé thong dm thanh phé thong:

Hé théng am thanh phé thong thuong duge sit dung trong cdc cong trinh vin hod,
hodc tai nhimg khu vyc sinh hoat cong déng d€ tao ra cic nén am thanh cén thiét phuc
vu gidi tri.

Hé théng gbém cdc thiét bi co ban sau:

- Tang 4m (Amplifier);

- Dau cassette - Dau CD - Micro;

- Bo diéu khién am thanh (Equalizer);

- Loa - day tin hiéu - giac cam ...

b) Ddi vdi hé thong am thanh chuyén dung:

* H¢ théng am thanh hoi nghi (Confecrence System): H¢ théng am thanh hai nghi sir
dung 2 nguyén 1y:
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- Am thanh tap trung (Concentated Sound System);

- Am thanh phan tan (Distributed Sound System).

- Hé thong am thanh tap trung: thong thudng hé théng nay gém céc thiét bi: micro
hitu tuyén va vo tuyén, mdy khuyéch dai am thanh, dan hoa am diéu chinh am thanh va
cdc loa. Pay 1a hé am thanh thong dung nhat c6 thé tng dung trong hiu hét céc loai hinh
hoi nghi, cac phong biéu dién ca nhac, héi trudmg, phong hop v.v...

- Hé théng am thanh phan tdn: cdu hinh ca hé théng gém nhiing thiét bi co ban sau:

+ Trung tdm diéu khién va phan phdi kénh;,

+ Hop dai biéu;

+ Hop chu toa: tuong tu nhu hop dai biéu nhung c6 thém chific nang diéu khién phét
biéu va mdy tinh lién hé véi trung tam;

+ Hép thu dong: danh cho céc dai biéu du thinh;

+ Céc thiét bj tang am, diéu chinh 4m thanh va ghi am.

Bén canh céc thiét bj trén, trong hé thong am thanh héi nghi con c6 hé théng phién
dich gém:

+ Ban phién dich: Dugc gan vdi cdc thiét bi diéu khién trung tam;

+ May tinh diéu khién hé thong.

Tuy theo timg hing san xu4t, hé théng phién dich c6 thé dua trén nguyén Iy vo tuyén,
hodc ¢6 thé sit dung nguyén 1y hitu tuyén.

* Hé thdng am thanh thong bao (Public Address System - PA):

Hé thong thudng ¢6 cdc thiét bi: micrd, may tang &m, mdy diéu chinh dm, diu
casette, ddu CD, ddu ghi am (cdc mdy méc thiét bi nay duoc 1ap dat trong phong phat
thanh), tir d6 theo hé thong diy dan 16i cic loa phat thanh.

Heé thong ndy thudng duge sir dung dé théng bdo va chi din trong cic cong trinh cong
cong nhu: sin bay, nha ga, bén cang, bénh vién, sin van dong,cdc khu cong nghiép, nha
may va cac cong trinh xay dung I6n...

7.7.3. Nguyén tac bé tri

* Poi véi hé thong am thanh tap trung:

Khi thiét k€ va 1ip dat hé théng am thanh t4p trung cin luu ¥ nhimg diém sau:

- Am thanh trang am phai di tir hudng truéc mat dén tai ngudi nghe, tuyét d6i tranh
dé am thanh tir loa hudng truc ti€p hodc phan xa mot 14n vio micro;

- He théng loa phai dugc bé tri phit hop v6i cau triic n6i thdt vé mat am hoc va thim
my, tranh hién tugng doi am, dé 16t hon can xit 1y vét lieu hiit am;

- Hé théng phai cé ti€p dat ot dé tranh hién tuong u;

- Day dan 4m thanh cdn st dung diy chuyén dung c6 I6p bao vé chéng xung tir
truong. C6 thé di ndi hodc chim tuong hay trong hop ky thuat riegng. Khong ding céc
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day dién thong thuomg dé 1am day truyén tin hiéu 4m thanh, nhu vay sé anh hudng dén
chat lugng am;

- Céc thiét bi diéu khién can dugc bé tri trong mot phong ¢ thé quan sat duge san
khau, c6 kich thuée tuy thude s6 lugng nhan vién va thiét bi do hing cung cap.

Loa cdi

Mic 1 Mic 2

Cassette recorder

Record Play

363420302020

Tang &m cong suat kém Iron am

w  Miccophone

l Loa cdi

mumen Ting am cOng suflt kém tron &m

[T Cassefte

Hinh 7.8. So dé nguyén Iy hé thong dm thanh tdp trung

* P61 voi hé thong am thanh phan téan:

He thong nay thudng c6 phong k¥ thuat diéu khién trung tAm nédm sat canh phong hoi
nghi, tit d6 phan nhianh mang ludi day dan dén timg ban dai biéu, hé théng day dan
thuong di ngam duéi san ky thuit.

Khi thiét k€ hé thong nay thuong dugc 1am déng thdi véi cong tic thi€t ke noi that.
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Hop chil tich
v tuyén

L]

I

L]

Hép dai bidu Hop ty dong Thiét bi ghi am

[ (|
Hép dai biu Hép 1t ddng '__-_flil

Hép dai bidu Hop Wdéng | B3 khuyéch dai cang suat
' [ l i l Hop dai bidu
451 m -

Hép dai bidu Hop ty dong

L1

i

Hinh 7.9. So dé nguyén Iy hé théng dam thanh hoi nghi kiéu phan tdn

* P6i vai hé thong am thanh thong bao (PA):

Heé théng nay cin c6 mot phong k§ thuét phat thanh dé b tri cac may méc thiét bi,
chd lam viéc cho cdc nhan vién, tir d6 hé théng day din dugc dan t6i timg thiét bi loa
phat thanh thong bdo, duge 1ip dat tai cdc vi tri can thiét & trén trdn hay cot hodc tudng .
Thuong hé théng day din duge bd tri di ngam tudng, ngdm tran... trong cdc Oong gen
riéng cla hé thong.

Cassette A L A A
Loatran

5o B diéu chinh &m

ETang n lrgng va chon kénh
N S—_t = [ E
| iét bi brd Loa cot
Microphone  Hg thong khuy@ch dai vé trén am Thiétbi trn ~

«1
Loa dinh huéng

Hinh 710, So dé hé thong am thanh thong bdo céng céng
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7.8. HE THONG PAM THOAI GIUA TRONG VA NGOAI NHA

Ciu tao ctia h¢ théng bo dam diéu khién déng md clra bao gém:

- Thiét bi lap bén ngoai cong trinh: thudng duge gin ngay tai sanh tang 1, bo tri & vi
tri thudn tién, dé thay, cich san 1,6m vira véi chiéu cao ctia ngudi sir dung. Néu 1a loai
¢6 gan camera thi thiét bi cdn dat tai vi tri ¢6 4nh sang ddy di va phai lap thém heé théng
den chiéu sang dé st dung vao chiéu t8i.

- Thiét bi lap bén trong cong trinh: thutmg duge bd tri ngay tai tién phong hay tién
sanh cla cin ho (ngoai ra c6 thé lip thém mot vai thiét bi tai cdc khong gian khic),
chiéu cao lap dat cach san 1,6m (xem hinh 7.11).

THIET Bl DAM THOAI DOOR PHONE

(=

1600

Hinh 7.11. Hép thoai bé'tri d cita ra vao sdnh

- He théng dién nguon: s dung hé thong dién chung cua toan toa nha, thong qua
bién 4p dé ha dién thé. Ngudn dién nay nén lay ngay tr hé théng dién trong phong truc
hay bao vé tai tdng 1 va phai dugc néi vdi hé thong cung cip nguodn dién du phong khi
cd su co.

- Heé thong diéu khién déng md cira: dé diéu khién déng md cira 16i vio nha theo tin
hiéu yéu cdu tlr cac can ho tang trén hoac ctia nhan vién truc bao vé.

- Hé théng day dan tin hiéu: phan day dan cin duge di rieng bang day chuyén dung
c6 16p bao vé chong xung tir trudng. C6 thé di néi hoac chim tudng hay trong hop ky
thuat riéng. Khéng dung céc day dién thong thudng dé lam day truyén tin hiéu am
thanh, nhu vay s& anh hudng dén chat lugng am. Hé thong day c6 thé di chung hop ky
thuat véi hé théng dién thoai, tivi. Tai tdng 1 hop ddu day dat tai phong truc, tai cdc ting
hop dau day c6 the két hgp b6 tri trong phong k¥ thuat dién.
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Tuy theo cip nha va yéu ciu sir dung c6 thé lap hé théng bo dam diéu khién déng
md cira theo 2 loai dudi day:

- He théng bo dam diéu khién déng md cira khong ¢6 camera (Intercom door entry
phone).

- He théng bo dam diéu khién déng mé cira cé camera (Video door entry system).

OIEN NGUON 220V

THIET 8] DAM THOAI TRONG NHA

BO CHUYEN £O1 DIEN THE

THIET Bl DAM THOAI NGOAI NHA

00 © L
v/ O

I.DOOE

BS DIEU KHIEN DONG MEY CUA BANG DIEN

a) So dé néi cua hé théng door entry phone - mgt mdy

THIET Bl DAM THOAI TRONG NHA

DIEN NGUON 220V

[o )
P/

g

el

B CHUYEN DO DIEN THE

\ THIET Bl DAM THOAI NGOAI NHA

B¢ DIEU KRIEN DONG NKD CUA BANG BIEN

b) So dé néi cia hé théng door entry phone - nhiéu mdy

Hinh 7.12. So d6 hé thong dam thoai khéng co camera (Intercom door entry phone)
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N&i tdi cac can hd

N i cac can hd

.
.| |
7{1 ri 1 I

44N | {  Nai t6i phong truc béo vé
| f
= N
~ | { l
| LY _J

Ba didu khién déng mé clra bing dién

Sa d6 ndi clia hé théng vidic door entry - nhiéu may

200000

Hinh 7.13. So dé hé théng dam thoai c6 camera
(Video door entry system)

7.9. HE THONG BAO CHAY
- H¢ théng bao chdy thong thuong duge bo tri két hop véi hé thong citu hoa

- H¢ thdng bdo chdy bao gém: cic diau bdo chdy (thuong dat trén tran nha, trong hop
k¥ thuat, trong ong gié...), tir d6 dan theo hé thong duong day dién 12V hoidc 24V vé hop
trung tdm bdo chdy (thudng dat trong phong bao vé va duge két ndi véi hé théng bao
dong (cdi, chuong, loa thong bdo) va két néi vdi hé théng may tinh diéu khién ty dong
tot may bom ciu hoa).

Céc diu bdo chay c¢6 nhiéu loai khac nhau nhu: dau bdo khéi, dau bao nhiét, dau bao
quang... tuy theo chiic nang hoat dong cua cong trinh ma lua chon loai dau bdo cho
thich hgp (méi ddu bdo thong thudng phuc vu cho mot pham vi ban kinh 2-2,5m (xem
chuong phong chdy chita chdy). '
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Hép didu khién trung tam Cac dau dd bao chay

el
 E— o
LIl ALK .
S
BE56 % —
TE0 Pau bao khéi quang dien | Dau bao khai guang dién
= e
I i = e
BAu bao khdi ion hod Dau bao khéi ion hoad
= = =
Dau bao nhigt DAu bae nhiét
P-2 Type
P-3 Type

Nt &n bgo dong tir mot nhanh

hodc khu vyc vé trung tam
Chudng bao dong Beén bao dong NGt &n khdn c3p

Hinh 7.14. So do hé thong bdo chdy
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Chirong 8
MOT SO HE THONG TRANG THIET BI KY THUAT KHAC

8.1. HE THONG CUNG CAP GAS TAP TRUNG

8.1.1. Giéi thién chung

DE ti€p can véi nhu cdu cudc song hién dai ngdy cing nang cao, yéu cdu trang bi he
thong cung cap gas tap chung dd dugc dé cap dén ngay ti trong qud trinh 14p du 4n hay
thiét k& nha & cao tang. Diéu ndy nang cao tién nghi cho ngudi dan séng trong chung cu

He thdng cap gas trung tam thudng bao gdm mot trung tam cip gas ( noi tap trung cic
binh chifa gas 16n dat trong phong k¥ thuét gas trung tam, phong niy ¢é thé thiet k& ndi
hoic chim dudi mat dat nhung phai dat xa cdc cong trinh xung quanh; hé théng duong 6éng
dan gas t6i cong trinh va 16 timg khu bép dé sir dung; cling véi céc thiét bi khdc kem theo
nhu: van khod, van an toan, déng hé do 4p luc, dong ho tinh lugng gas sir dung ...

8.1.2. Nguyén tdc khi thiét ké hé thong cung cdp gas tap trung

- Xac dinh hinh thic va chang loai thiét bi.

- Thiét k& so d6, bé tri hé thong cung cip gas tip trung trén mat bing,sau d6 tién
hanh thiét k€ chi tiét dé thuan loi cho cong tc lap dat ngay trong qud trinh thi cong.

- Phai ddm bao vé d6 an toan va vé& sinh moi trudng.
- Can cin nhic cdc yéu ciu vé tinh kinh t€.

8.1.3. Cic thanh phin chinh trong hé théng cung cip gas tap trung

a) Hé thong bé chita, tram bom gas

- Hé thong bé chia, tram bom gas dit gin nhau va b6 tri riéng mot khu céch xa céc
cong trinh trong mat bang téng thé. Tir d6 s& dan gas dén cdc can ho. Khu vuc nay can
phai dugc thiét k&€ sao cho khi gas phéan tdn dé dang khi xay ra su ¢d ro ri, giam téi mic
thdp nhat nguy co tich tu khi gas ro ri va bit chdy truée khi phan tan hoac pha loang vao
khong khi.

- Nén ctia khu vic chifa bén gas phai bing phang dé khi gas thoat ra khong tich tu lai
dudi bon.

- Xung quanh khu vuc chita gas cin thiét lap hé thdng hang rao thodng dé ddm bao
khoang cach ly khu vuc ¢é nguy co chiay va ngan khong cho nhitng ngudi khong cé
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nhiém vu xam nhap. Khu vuc nay can phai thiét k&€ hé thong thoit nuéc mua va nudc
ciu hoa. Néu hé théng nay néi voi hé théng thodt nude cong cong thi phéi ¢6 bay gas dé
ngéan ngira gas thoit vao dudng dng thoit nuée chung.

- Viéc chon vi tri cdn tuan thi céc yéu cdu vé phong chdy chifa chdy, bé tri cach ly
céc cong trinh 1an cén theo céc tiéu chudn an toin hién hanh] tién dudng giao théng dé
xe ctiu hoa, xe tiép gas chay vao khi cén thiét. o

- Can tinh todn dén y&u t6 thim m¥ tranh anh hudng dén canh quan chung.

b) Hé thong duong ong dan gas chinh

- Pudng 6ng din gas c6 thé di ndi trén mat dat hoac chon ngam dudi dat. Duong 6ng
nay phdi dugc 1ap cach xa nguén nhiét qud néng, qua lanh hoac phai ¢é bién phdp bao
vé dé tranh sy tac dong ndy dit trong cédc ranh riéng dat ngam dudi dat, trén ¢ nap day
bang bé tong cot thép.

- Céch bd tri dudng 6ng va cic gid dd cho dudng 6ng phai tinh todn dén su gidn nd
hay co ngét clia dudng ong do thay déi nhiét do (tham khao bang dudi).

Kich thuée danh dinh ctia Khoang céch t6i da
dudmg 6ng dan (mm) Theo chiéu ditng (mm) Theo chiéu ngang (mm)
(N (2) 3)
20 3 2.5
25 3 2.5
32 3 2,7
40 3,5 3
(1) (2) (3)
(1) (2) (3)
50 3,5 3
80 4.5 3
100 4.5 3
150 4,5 3
200 4.5 3

- Trén dudng ong, tai mot s6 vi tri ¢dn thiét, phai lap déng hé do 4p suat va cac diém
kiém tra duge nit kin dé phuc vu cho qué trinh van hanh hoic ki€m tra trude khi dua he
thdng vao sir dung.

- Pudng ong di xuyén qua tudng hodc san nha phai duge boc ngoai va bit kin bang
vt liéu chong an mon.

- Khi gas & 4p suat 16n hon 1,4kg/em’ hoac gas 16ng khong duge dan bing dudng ong
vao trong toa nha.
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c) Hé thong ddn gas dén tirng cdn hé

- Trude khi vio cdc can ho ciing can phai lap dit cac van diéu 4p, tu ngat khi 10 gas.

- Dudng éng cdp gas 1én cac can ho gém nhiéu truc ong ding $50 duge dat ndi trén
tudng (chi ¥ phai son mau theo quy dinh dé dé phan biét) hoic dat trong hop k¥ thuat
tiéng (trudng hop nay cin chi ¥ trdnh dé gas tich tu lai duéi ddy hop). Cin bo tri truc
dudng 6ng sao cho gin cic vi tri b€p hay cac thiét bi sir dung gas.

- Vi tri bé tri truc cdp gas cdn tudn thl nguyén tac sau:

Qua trinh thiét k€ mat bang nha J cao tang, cdc khu bép rat cin phai tiép can vSi moi
trudng bén ngoai va ciing can bé tri céc logia phuc vu (diéu nay rét thuan tién trong sir
dung va nép trong sinh hoat cta ngudi Viét Nam) nén dudng dng cap gas t6t nhat duoc
dat ngoai logia cc can hg, tir d6 c6 cdc dng nhianh ngang vao thiét bi sir dung gas.

Sau day la mot s6 chi tiét lap dat 6ng dan gas:

TUGNG NHA

|

DUONG ONG GAS

T R —

CHI TIET DUANG ONG GAS QUA TUONG

PUONG ONG XUYEN TUSNG
LN HON DUDNG ONG GAS

VAT LIEU CHEN BIT ONG

Hinh 8.2: Ong gas di qua tuong

DAI GII TREC ONG DAl GIT TREQ ONG

Hinh 8.3. Chi tiét treo ong
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DUGNG ONG GAS DAN TOITHIET BI

RAC CO

VAN DIEU KHIEN

DUONG ONG CAP GAS

BAY LANG GAS

CHI TIET BUGNG ONG GAS DEN THIET B

Hinh 8.4. Ong gas dén dén thiét bi

8.2. HE THONG PO VA THU GOM RAC THAI

bPay [3 mot nhu cdu cdn c6 trong nha & cao tdng. Tai nhiéu hoi nghi da c6 nhiéu y
kién khdc nhau vé van dé: cé hay khong c6 chd thu rdc cong cong? Theo kinh nghiém
cua mot s6 nude trén thé gidi (Trung qudc, Nga, Anh, My) thi tuy thuoc vao diéu kién
cu thé c6 thé dp dung céc hinh thitc thu gom rdc khdc nhau. Nhung dii lya chon phuong
thitc nao thi rac ciing rdt can phan loai tir nguon.

8.2.1. Lua chon vi tri bé buéng dé rac, duong 6ng do rac

- Phai thuén tién cho ngudi dé ric, nhung déng thoi phai kin déo, vé sinh.

- Khodang cdch tif clra vdo can ho dén chd dé rac gan nhit khong 16n hon 25m.

- Nén b6 tri gén cdc vi trf trung tam cia nha, cdc mit giao thong cong cong nhu: sanh
tdng, cau thang... hay cic khu b6 tri hop k¥ thuat dé dim bao cu ly khoang cdch khong
qud 16n nhung van phai dam bao céc yéu cdu vé sinh moi trudng.

- Pdm bao yé&u 16 hai hoa giita viéc chon vi tri bé tri dudng 6ng d6 réc tai cic ting vdi
vi tri dat phong thu rac bén dudi.

- Phéi c6 cac khong gian dém ngan cach giita clta dé rdc, duong ong dé ric vdi cic
khong gian khac dé ngin tranh mui x6ng vao (nén thiét k€ ¢6 budng kin va ¢é clra chdng
chdy). C6 thé tan dung budng thang thoat hiém dé lam khong gian dém nay.

- Noi dé rac vA chia réc phdi di 4nh sdng (16t nhét 14 dnh sdng ty nhién), thong
thodng gid, thodt mui.
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- Phong chita rac va lay rdc nén dat ¢ tang 1 va st bién ngoat phia sau nha dé xe lay
rac ra vao thuan tién, sach sé.

- Dé tiét kiém khong gian c6 thé két hgp bé tri dudmg 6ng dé ric tai chiu tdi hoac
chi€u nghi cla cdu thang thodt hi€ém hay bidm vao tuyén giao thong (hanh lang, sanh
tang...).

PHONG DEM

cUa CHONG CHAY

b -

UYEN GIAO THONG

- —

3
TUYEN GIAD THONG

Hinh 8.5. Vi du bo'tri 6ng dé rdc trong cdu thang thodt hiém

580
&
580

LYY,
i

MAT BUNG CUA A RAC CAT -1

Hinh 8.6. Chi tiét cira d6 rdc bdng sdt khong ri.
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8.2.2. Yéu cau duong ong do ric

- Dudng 6ng rac nén bd tri dua vao
tudng bao ngoai nha, thang ding.

- Khi hoat dong phai gidm thiéu kha
nang gay tiéng on.

- Phai dam bao viéc thong thodt mui
Ién phia trén.

* Kich thuéc dudng ong dé ric (tham
khao thi€t bi ciia hing Sanishute):

- Pudng kinh ngoai: 585mm

- buong kinh trong: 530mm

- Bé day thanh 6ng: 27mm

- Chiéu dai 6ng dugc san xuit sin theo
tiéu chudn trong nha mdy c6 L=4m (6ng
c6 thé cua cit dé dang tai hién trudng)

- Céc ong duge gan véi nhau bing keo
gan tuong Ung voi vat liéu 6ng. Thudmg
bang silicon, mastic hay polyethan la
phit hop.

* Trinh tu thi cong lip dit hé théng
6ng nhu sau:

- Khi thi cong tai vi tri dit éng dd réac
tai moi san chira ra mot 16 vudng ¢6 kich
thude 800x800 dé bat 6ng tryc chinh, éng
nay dugc d& bang cac dai dd 6ng (xem
hinh v&).

- Dai d6 6ng duge ché tao tir thép ma
k&m véi bu long M12. Méi tang chi cdn
mot dai giit va d& éng (hinh 8.7).

- Chi y bo tri san dudng dng k&m cdp
nudc P20 (cd van khod) chiu &p luc
>2BAR dan vao trong dudng 6ng dé ric
chinh dé c6 thé phun rira éng khi can.

- D€ thong hoi trén méi ding 6ng ¢6
dudng kinh trong 230mm dugc lap véi
dau truc thu vuon cao trén madi (theo tiéu
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chudn Viét Nam, Trung Quéc hay Lién bang Nga: >0,7m, tiéu chuin Ausiralia: 2m).
Pau ngoai éng bt budc phai cé gan quat thong gié véi nap chup che mua.

- Quat hiit ¢6 cong sudt 40W - 220V tao ra chan khong di gay ra mét dé chénh léch
ap suat trong budng ric dé tao ra sy thong gid, thodt mii cudng birc. Dudng dién cung
cdp cho quat phéi d€ sin trong hop dién bé tri gdn 6ng thong hoi.

- Tuy theo bé cuc mdi c6 thé bd tri ng théng hoi chay thing ding véi ong chinh hay
bé tri léch sang mot bén (xem hinh v& 8.9 va 8.10). Nhung phai chi § chén chit chéng
thadm vao khe giita san mai véi dudng ong.
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Hinh 8.8. Mdt bing ldp ddt 6ng va chi tiét voi phun nudc
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Hinh 8.9. Kiéu bd'tri duong dng thong hoi léch.
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MAI CHE QUAT HOT
T 220V

SNG THOAT KHI
DOUSNG KINH NGOAI 270
BUSING KINH TRONG 22

CHAT CHONG A VAN KHOA ONG KEM ¢ 20
HOP BIEN CHO QUAT HYT
\ N L CAP NUSC
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Hinh 8.10. Kiéu bo' tri dueng éng thong hoi thang dimg

" Mt cét phong thu rac
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Hinh 8.11. Phong thu rdc

8.2.3. Yéu cau déi véi phong thu rac
- Can phai tinh kha nang xe van chuyén rac dé trong phong thu ric.
- Bam bao viéc ngan mui va thong hoi thoang gid cho phong thu réc.

- Thuan tién cho viéc ¢o, rira vé sinh phong thu réc.
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- Phong thu gom rdc phai du
rong dé c6 thé chita duge céc xe
goong chita rac. SO lugng xe tuy
theo vao thot gian quy dinh dén
lady rac cua thanh ph6, s0 lugng
nguoi s dung (s6 lugng rdc thai
ra), tr d6 s€ lua chon dién tich
phong phit hgp (tham khao mot
vai chung cu cao tang dién tich
budng thu ric trung binh rong
khoang 30m?).

- Bén trong phong phai bg tri
mot dudng cdp nudc dé tién co
rira, vé sinh khi can thiét.

- Trong dudng 6ng dé ric
chinh ¢é bd tr{ voi phun nudc dé
phun rira dudng éng vi vay trong
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Hinh 8.12: Vi du mdt bang mét phong thu rdc voi cdch
bo'tri xe chita rdc, ga thu nudc bdn, vdt liéu su dung...

phong thu gom rdc céin c6 hé thu nudc chay tir vao hé thong thoat nudc bin hoic bd tri

bom thodt nudc cuc bd.

8.3. HE THONG VE SINH VA BAO DUGNG MAT NGOAI NHA

8.3.1. Cac hinh thitc vé sinh va bao duong mat ngoai nha cao ting

* Duing cabin tha tir trén mdi xudng.

- Day cép neo, tha cabin.

- C4n cdu mini tha cabin.

* St dung van thang tv nang san thao tic tir dudi 1én.

8.3.2. Nguyén tic thiét ké hé thong vé sinh va bao duéng mit ngoai nha

- Xac dinh chon hinh thitc va ching loai thiét bi.

- Thiét ké chi ti€t dé thuan loi cho céng tac lap dat ngay trong qud trinh thi cong.

8.3.3. Thiét ké hé thong vé sinh va bao duong mat ngoai nha

* Dung cin c4u mini chay quanh chu vi mai tha cabin:

- Can cit vao thiét bi lua chon, trong qua trinh thiét k& tuong chan mdi cdn phai c6
kich thudc va hinh ddng phi hgp véi viéc lap dat thiét bj sau nay.
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- Mat biing mdi phai tao dugc hanh lang thi cong cho cdu mini hoat dong (phai chd ¥
dén hé théng sénd thodt nudc mdi). Pay ciing 13 diém han ché cha hinh thifc ndy trong
trudng hop céc cong trinh 6 kién triic mai khong phai 14 mat phang.

HANH LANG THI CONG CUA CAU MIN

LA At n v S ey .

MAT BANG MAI NHA G CAO TANG
’ VUNG THI CONG CUA CABIN

Hinh 8.13. Mdt bing viing thi cong cia hé thong thd cabin

- Toan bo hé théng twong chin mdi phai dac va bang béténg cot thép d€ dam béo an
toan khi van hanh. Viéc thiét k€ cu thé két cau sin mai, lan can, can phai tinh todn dua
trén tai trong khi hoat dong ciing nhu khi khong hoat dong cua thiét bi.

- Tham khao moét vai kiéu cdn cdu mini tha cabin.

* Dung van thing tu nang san thao tic tir duédi lén.
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Hinh 8.14. Cdn céu mini dé thd cabin
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- Van hanh trén nguyén tic van thang vin thudng 4p dung van chuyén vat liéu trong
cac cong trinh xdy dung.

- D€ giit an toan trong qud trinh hoat dong trén bé mit tudng ngoai nha can phai dé
sin cdc méc neo. Nhuge diém cha hinh thic nay Ja phdi di chuyén, thdo 1ap van thang
tai nhiéu vi tri xung quanh nha va déi v6i céc cong trinh ¢6 nhiéu hinh khéi (t6 hgp cong
trinh) sé phiic tap trong viéc bd tri'mat bang thi cong. Hon nifa phuong phép nay chi phi
hop véi cdc nha chung cu ¢6 6 tang cao khong 16n lam.

- Uu diém ctha phuong phap nay 1a véi cc hinh thiic nha ¢é cdc hinh thic méi phiic
tap (vi du mdi déc) va vuon ra khoi mat tudng thi viéc van hanh sé€ thudn lgi hon phuong
phap str dung mdy tha cabin.

* Cdc phuong phdp khac:

- Ngoai hai giai phap dd néu trén, con c¢é mot vai gidi phap khdc dé c6 thé phyc vu
yéu cdu stta chita va bao duong mat tién nha. Dua trén nguyén tac tha cabin, thiét ké
phai dé€ sin mét sé méc neo (bang vat liéu khong ri nhu inox...) gin vao twdng chan mdi,
hay mdi dua xung quanh nha. Khi can s€ luén cic diy cdp qua méc va su dung dong co
lap san ngay trén cabin dé c6 thé ty cudn cap nang cabin 1én dén do cao cén thiét.

HANH LANG THI CEONG CUA VAN THANG

MAT BANG NHA & CAO TANG

Hinh 8.15. Mdt bing vang thi céng ciua hé théng vén thing
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Chuong 9

ANH HUOGNG CUA CAC TRANG THIET BI KY THUAT
TRONG THIET KE KIEN TRUC

9.1. PAT VAN PE

Trong thuc t€ xay dung cdc cong trinh trudc day ¢ nude ta, tir trude nhimg nam 75
cha thé ky XX, chi yéu trang thi€t bi k¥ thuat cong trinh chi ¢é cac hé théng nhu: cip
thodt nudc, hé théng cap dién, hé théng chéng sét kiéu Franklin hodc Faraday, ctu hoa
thi cong kiéu vach tudng va cdc binh xach tay. Cac hé théng dudng éng, dudng day,
thiét bi hdu nhu dugc thiét k& 1ap dat 16 thién gay anh hudng khéng dep cho thim my
kién tric. Dan t6i nhimg nam 80-85 thi cdc trang thiét bi niy da duoc thiét k& lap dat
chon tudng, chon san va da co tdc dung cai thién hon vé thim my Kién tric nhung van
cdn la cdc hé théng trang thiét bi k¥ thuat don gian danh cho cdc cong trinh thédp tang.
Cho 16i khi chiing ta bat dau xay dung nhitng cong trinh cao tang hién dai dau tién ti
nhitng nam cudi 80 dau 90 thi méi thuc su tiép can vdi nhimg hé thong trang thiét bi k¥
thudt cong trinh mai va hién dai, s6 lugng cac hé théng trang thiét bi ky thuat cling tang
hon nhiéu va phic tap, duge thiét ké 1ap dat trong cic khong gian k¥ thuat riéng.

Cic hé thong trang thiét bi ky thuat céng trinh nam trong cdc khong gian k§ thudt va
chi€m linh mot phan khong gian kién tric cla toa nha, cdc khong gian nay thudng phai
c6 su tinh todn nghién citu sap dat trudc cho phu hop véi viéc lap dat cac hé thdng trang
thiét bi k¥ thuat sau nay. Viéc nghién cu bg tri cdc khong gian ky thuat nay doi hoi
phai nim dugc nhitng van dé co ban clia cac hé théng trang thiét bi k¥ thuét céng trinh
va diéu d6 ¢6 anh hudng nhat dinh t6i qud trinh nghién citu thiét k€ mot phuong dn kién
tric hay néi céch khac viée bd tri cac khong gian ky thuat danh cho céc thiét bi clia hé
thong trang thiét bi ky thuat cong trinh tré thanh mot khau rat can thiét trong qua trinh
thi€t ké kién tric.

9.2, VAI TRO NHIEM VU, CHUC NANG HOAT PONG VA PAC PIEM CUA
CAC HE THONG TRANG THIET BI KY THUAT CONG TRINH
9.2.1. Vai tro, nhiém vu cua cic hé thong trang thiét bi ky thuat cong trinh

Céc h¢ thong trang thiét bi k¥ thuat cong trinh déng vai trd va nhiém vuy [a trg gidp
cho viéc van hanh sir dung cua toa nha véi cdc yéu cdu tién nghi khdc nhau, céi thién
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méi truong vi khi hiu, diéu chinh cic thong s6 ky thuat cia moi trudng khong khi nham
mang lai hiéu qua sir dung cao va chit lugng cho méi céng trinh kién tric, cai thién diéu
kién sOng va lam viéc cia con ngudi trong cac cong trinh doé.

9.2.2. Chite nang hoat dong ciia cac hé thong trang thiét bi ky thuat cong trinh

Chitc nang hoat dong cia cdc hé théng trang thiét bi k¥ thuét cong trinh la tao ra moi
truomg sir dung, sinh hoat va lam viéc tién nghi tSt cho moi ngudi trong toa nha. Trong
d6 bao gbém ca cdc trang thiét bi sir dung hién dai va viéc tao ra mot moi truong vi khi
hau thich hgp véi doi séng va siic khoé clia con ngudi. Cuéi cling la dé nang cao chat
lugng song va lam viéc, tang nang suat lao dong, day manh phit trién kinh t& xa héi cla
dat nudc.

9.2.3. Pic diém cia cac hé théng trang thiét bi k§ thuat céng trinh

9.2.3.1. Pdc diém chung ciia cdc hé thong

Cdc hé thong trang thiét bi ky thuat cong trinh déu ¢6 chung mot dac diém vé tinh hé
théng cia mang luéi phan bs. Thuong méi hé théng déu cé diém bit ngudn va diém két
thiic, noi bit nguén ¢6 thé 1a nhitng chiéc mdy chd, may phat, 16i thong qua mang luéi
phan bd bang dudmg 6ng hoic dudng day dé dan t6i diém két thic 1a cdc thiét bi st dung
trong cong trinh.

Thong thudng cac may chi, may phat chinh dau ngudn cla hé thdng duge bé chi ¢
cdac khong gian k¥ thuat la phong k¥ thuat, tir d6 din di cdc duong ong, dudng day tdi
truc chinh thang dilng xuyén suét qua cdc tdng nim trong hop k¥ thuat, réi tir truc chinh
lai phan phoi cdc duong ong, dudng day ngang vao céc tang tdi cac khu vuc st dung trén
mit bang (thudng cdc dudng 6ng, dudmg day lic ndy di trong khong gian trin k¥ thuat
hay san k¥ thuat cha toa nha), tir cac truc phan phéi nay lai ti€p tuc phan nhanh nhé hon
dén tan céc thiét bi sir dung dé phuc vu cho con ngudi trong toa nha.

Véi trudng hop quy md qud 1én hodc cong trinh qud nhiéu chitc nang phic tap thi
thuong phai phan khu hoat dong va quan 1y cho cdc hé thdng trang thiét bi k¥ thuat cong
trinh. Hoac trudng hop nhd qué cao vuot qua gidi han tiéu chuén vé dp luc, cong suat
may v.v... thi ciing phai phan chia cac khu vuc trang thiét bi k¥ thuit cong trinh theo
chiéu cao nha va s€ xuat hién cac tdng k¥ thuat & giita lung chimg nha.

* Vidu:

- D3i vdi hé théng cdp nude: Bat ddu tir phong k§ thuat mdy bom (ddu nguén cia he
thong) nude duge cdp lén theo truc dimg chinh (di trong hop ky thuat) réi phan nhanh
ngang vao cac tang (dudng dng di trong san k¥ thuit hoac tran k¥ thuat) cdp nudc dén
timg thi€t bi dung nudc (cac thiét bi ddu cudi clia hé thong).

- D61 voi hé thong thodt mude: So d6 hé théng ciing phan bd tuong tu nhu hé théng
clp nude, ¢6 diéu cédc thiét bi thai nuée lai 1a cdc thi€t bi ddu ngudn, tir d6 dén theo cic
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ong nhanh ngang tir cdc tang (thudng nam trong san k¥ thuat clia khu vé sinh hodc nam
& tran k¥ thudt cha khu vé sinh ting dudi) roi chay vé 6ng thodt ding (nam trong hop k¥
thuat xuyén sudt cdc tang). Cudi cung 13 thu vio cdc bé xit Iy nudc thai nhu bé phot, bé
gas, ho gas, v.v... 16i chdy ra cong chung cta thanh phé.

- D61 véi hé thong cdp dién: Bit ddu tir phong k¥ thuat dién téng (ddu ngudn cla hé
théng) dién dugc cdp di lén cdc tang nha theo truc ding la cic day cap chinh (thudng
duogc bo tri trong cdc hop k¥ thudt xuyén sudt qua cac ting) sau d6 phan nhanh ngang
vao céc tdng (day di trong tran k¥ thuat hodc san k¥ thuat) réi ti€p tuc phan nhanh téi
ttmg khu vuc va phan nhdanh nho hon dén timg thiét bi dung dién (cdc thiét bi dau cudi
cua hé¢ thong dién).

- D&t voi hé thong diéu hoa trung tdm: Bat dau tlr phong k¥ thuat mdy diéu hoa trung
tdm (dau ngudn cta hé thong) moéi chét lanh hoac sudi 4m duge dan theo dudng dng téi
truc Oong ding (la 6ng cip chinh thuong di trong hép k§ thuat dimg xuyén sudt qua cic
tang). Sau dé phan nhanh 6ng ngang vao cac tang (dudng 6ng ngang thudng chay trong
cdc trin k¥ thuat) rdi tiép tuc phian nhdnh nhd din t6i tfimg dan trao déi nhiét trong
phong (cdc thiét bi ddu cudi clia hé thong diéu hoa), (xem phu luc 1 dén 12).

D6i véi cdc he thong trang thiét bi k¥ thuat cong trinh khdc ciing ¢6 chung dic diém
phan b6 twong tu nhu vay.

Qua cdc so d6 minh hoa clia cac hé thdng trang thiét bi k¥ thuat cong trinh nhu trén
ta nhan thdy r& nhitng dac diém co ban clia cdc hé théng la:

+ Dac diém 1: Truc cung cap chinh clia mang ludi hé thong 13 truc dudng 6ng, dudng
day truc dimg chay xuyén sudt qua cdc tang nha (nim trong hop k¥ thuar)

Puong 6ng, duong day truc ding chinh nay gidng nhu c6t séng trung tim cua hé
thong. Néu chiing ta hinh dung toa nha nhu mét co thé séng véi cdc mang ludi hé thong
trang thiét bi k¥ thuat cong trinh phan b6 dén tan timg thiét bi sir dung trong toa nha, thi
ching ta ¢6 thé vi ching nhu cédc hé théng than kinh, hé thong mach médu cla co thé ma
trong d6 dudng 6ng, dudng day truc ditng chinh déng vai trd nhu cot séng cla co thé.

+ Dac diém 2: Do dudng 6ng, dudng day truc ding chinh c¢6 vai trd nhu cot song
trung tam cua hé théng, do dé cac hop k¥ thuat cha ciac hé thong trang thi€t bi ky thuat
cling thudng dugc be tri & khu vyc trung tdim clia mét bang toa nha hoac trung tam cia
mot don nguyén mat bang hay trung tdm cta mot khu vuc trang thiét bi ky thuat (néu la
mot toa nha dugc phan khu ra nhiéu khu vuc trang thiét bi k¥ thuat do qua 16n hoac do
nhiéu chic nang st dung khic nhau v.v...). Ly do chi y&u Ia tlr duong 6ng, dudmg day
truc diing chinh phan nhdnh ngang ra dé phan b vao cho cédc khu vuc cha cic ting véi
mot ban kinh phuc vu twong déi déu va ngan nhat, nhim dam bao sy hoat dong can doi
cua hé thong cho viéc cung cip ciing nhu xit 1y, tiét kiém duong 6ng, dudng diy va giam
t61 da su hao hut ning lugng tir diém dau dén diém cu6i ciing nhu ma st trong duding
ong v.v...
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+ Dic diém 3: Ciing dé cho su hoat dong cua hé théng duogce can d6i, hai hod va bén
lau, cdc dudng 6ng dudng day nhénh ciing phai duge phan phdi déu va cang ngéan cang
t6t. Néu ¢6 nhiéu may nhiéu ngudn cung cong sudt thi cling phai phan phéi déu céc thiét
bi sir dung theo cdc mdy.

+ Dic diém 4: Hau hét cdc hé théng trang thiét bi ky thuat cong trinh déu can ding dén
cdc khong gian ky thuat nhur: hop k¥ thuat, tran k¥ thuat, san k¥ thuit, phong ky thuat.

Truc ding chinh cot s6ng cla hé théng di trong hop k§ thudt xuyén sudt qua cic
tdng, cdc truc ngang di vao cdc tdng nam trong tran k¥ thudt hoac san ky thuat, cdc
mdy chl, mdy phdt, trung tam diéu khién nidm & phong k¥ thuat dau ngudn cia hé
thong, cac may méc thiét bi diéu khién phan phéi va quan 1y cho timg khu vuc thi ndm
& cdc phong k¥ thuat cda tdng hay cla khu vuc,

9.2.3.2. Pdc diém riéng cua ting hé thong

Ngoai nhimg dac diém chung néu trén, cdc hé théng trang thiét bi ky thuit cong
trinh ciing ¢6 nhimg dic diém yéu cdu riéng.

*Vidu:

- D& véi hé thong cap nide.:

D€ ¢6 mot he théng cap nudc hop ly, thudng phong k¥ thuat mdy bom phai dat & ting
mot hodc tdng ham gan vé6i bé chira, sau dé bom 1én bé mai roi cdp nudc xudng cho céc
thi€t bi dung nudc cho cdc thiét bi dung nudc & cdc ting bén dudi, ciing c6 thé thiét k&
bom truc ti€p lén cdc thiét bi diing nude dé sit dung. Van dé nay khang dinh vi tri ddu
ngudn cta hé théng cdp nudc phai & tding mot hoic ting ham. Hop k¥ thuat cia dudng
Ong cdp nudc nha cao ting phai di riéng doc 1ap (vi thudong cé kich thude 6ng 16n, s6
lugng dng nhiéu) dé tién cho viéc sira chita thay thé sau nay .

Puong 6ng cdp nude tuyét déi khong duge di cung vai dudng day dién.

- D6i vt hé thong thodt nudc:

Nguyén 1y thodt nudc 13 chay tu do tir trén xudng, d6i vai cdc dudng 6ng thoat ngang
doi hoi phai ¢6 do doc nhit dinh, diéu nay ciling anh hudng t6i cac khong gian k¢ thuat
clia dudng ong.

Cic bé xir Iy clia hé théng thodt nudc nhu bé phét, bé gas, bé tdch md v.v... thuimg
duoc bé trf chim dudi mat dat hoac nim trong cic tdng him dé thuan tién thodt nudc ra
ngoai c¢éng chung cua thanh phd.

Hop k§ thuat dudng 6ng thodt nudc déi véi cac cong trinh nhd, thip ting thi ¢é thé bd
tri chung vdi cdc dudng ong cap nudc. Con d6i vdi nha cao tang, hé théng phiic tap hon,
dudng 6ng nhiéu hon, kich thudc 16n hon cho nén phai bs tri hop k¥ thuat riéng cho
duong ong thoat nudc.
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- Poi vai hé théng cdp dién:

Do viéc 1ay nguén dién luéi tir ngoai phd hodc tir cdp dién ngdm vao nha nén phong
k§ thuat dién tdng phai nim & ting mot hoac ting ham 1a hop ly.

Hop k¥ thuat dién cho truc day chinh phai doc lap riéng biét. Cac dudng diy dién
phai cach xa dudng 6ng nudc nudc, cich xa ciac duong diy tin hiéu thong tin nhu diy
dién thoai, day angten, day vi tinh d€ trdanh gay nhiéu cho céc h¢ théng nay

- Déi vai hé thong chdng sét:

Dai véi chong sét ¢d dién Franklin va Faraday, cac day thu sét 1a day thép tran khong
dam bao an toan va anh hudng xau mat ding cong trinh, do d6é néu lam thi phai dua cic
day dan sét vao cédc hop k¥ thuat va doc 1ap cich xa céc hé thong dudng 6ng dudng day
k¥ thuat khéc.

D6i vai chong sét hién dai, day dén sét 1a day cdp gom nhiéu 16p 16i dong va nhiéu
18p vé cich dién, chéng nhiéu, chéng cidm img dién tir t6t cling véi céc thiét bi cat sung
sét... do d6 rat an toan cho ngudi va dé vat xung quanh, tuy nhién ciing can phai di day
dén sét trong hop k¥ thuat riéng dé€ dam bao do an toan cao va thim m§ cho cong trinh.

- D61 voi hé thong phong chdy chita chdy:

Cic cong trinh dan dung chil yéu ding hé théng chita chdy bang nudc, viéc cdp nude
chita chdy phu thudc vao bé chita, mdy bom ciing nhu hé théng cap nudc do d6 hé théng
citu hoa thudng dugc két hop cling vé6i hé thong cap nudc luén, bé chita nude dy it ciu
hoa thuong dat chim dudi mat dit hoac trong ting ham gén phong k¥ thuat may bom.
May bom ciu hod ciling thuong duge bo tri luon trong phong may bom cép nudc sinh
hoat. Thyc ra cé thé xem nhu hé thdng ctru hoa 13 mét bo phan clia hé théng cip nudc.

- D61 voi hé théng diéu hoa khong khi:

Céc cong trinh quy moé 16n va nha cao ting chi yéu ding hé théng diéu hoa trung
tam. Cdch bé tri hé théng diéu hoa trung tdm c¢é nhiéu cich khach nhau nhu: déi véi cac
mdy cé cong sudt 16n diéu hoa khong khi cho toan nha hay mét phan nha thuong duge
bé tri phong k¥ thuat mdy & tang 1 hay tdng ham hoac tdng mai hodc tang ky thuat &
lung chirng nha (vdi cac cong trinh qué cao ma phai phan doan khu ky thuét).

Ddi véi cdc mdy cong sudt nhé hon diéu hoa khong khi cho mét khu virc hay 1-2 tang
nha thi mdy thudng dugc dat trong cic phong k§ thuat ndm & sat bién mat ngoai nha dé
két hop 1dy khong khi tuoi. Thong thudng 14y 1am mdy giai nhiét bang gié thi hay b tri
& tdng mdi dé tan dung hiéu qué& cia gié, con mdy giai nhiét bang nudc thi ¢6 thé bé tri
trong phong k¥ thuat & tang 1 hoac tdng hdm hosc trong phong & ting mai, tuy nhién hé
théng gidi nhiét nude van lién quan dén bd phéin thip gidi nhiét, nén cling phai dat &
ngoai trdi dé€ tan dung gié trd, do d6 k€ ca mdy diéu hoa giai nhiét bang nude hau hét
dugc bé tri & ting mdi hoic dit & cdc ting k¥ thuat dé tréng thodng.
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- D61 vai hé thong thang mdy:

Nha cao téng chli yéu ding thang mdy ditng lam phuong tién giao théng chinh,
thang mdy kéo bing cdp, budng mdy thudng dit & trén dinh thang, giéng thang nhu mot
hop k¥ thuat 1dn xuyén sudt qua cic tang (¢ kich thuéce vira du cho loai thang lua chon)
bén trong lap dit khung gid do dudng ray truot, d6i trong, giam chén, cabin thang va cic
thiét bi khdc véi céc yéu cdu khd nghiém ngit vé do chinh xdc, do an toan va yéu cdu
phong chay cho thang, thodt ngudi khan cap khi ¢6 sy c6...

Ngoai ra ciing hay st dung thang cuén (thang tu hanh) & cdc khu vuc dich vu thuong
mai. P6i véi loai thang nay ciing ¢6 nhitng yéu ciu lap dit riéng cha nha san xuat. Do d6
néu ¢ sir dung thi ngudi thiét k& kién tric ciling phai tuan thi nghiém ngat cdc chi dan cua
nha san xuat dé chd 16 san chinh x4c thi méi cé thé 1ap dat dam bao k¥ thuét duoc.

- Déi voi hé thong dién nhe:

Heé thong nay bao gém nhiéu loai khdc nhau, méi loai lai ¢é nhiing yéu cdu vit dac
diém riéng. Vi du nhu:

+ Da&i véi hé thong dién thoai thi phu thudc vao dudng cdp diu ngudn thudng chon
ngdm dudi mit dit hoac 1dy tit cot dién vao, cho nén théng thudng phong ky thuat téng
dai dién thoai dugc bo tri & tang 1 hoac tdng ham, sau d6 duong day duge dén theo truc
dimg chinh trong hop ky thuat xuyén qua cdc tang réi phan phéi vao cédc tdng va dén
tirng may dién thoai

+ Dai v6i hé théng MATV (hé thong truyén tin hiéu qua vé tinh) thi phu thudc vao
ddu nguén 1a angten vé tinh thudng dit & trén mai, do dé phong k¥ thuat téng cha hé
thong MATV thudng & ngay tdng mai hoic tang trén cling 13 hop ly nhit, sau d6 phan
b6 cdc dudng cdp theo truc dimg chinh trong hop k¥ thuat, réi phan nhanh vao cdc ting
dén timg chiéc mdy thu.

+ D6i véi trung tam diéu khién, quan 1y van hanh cho cac hé thong tu dong cha toa
nha (nhu hé théng cap dién, hé thong cdp nudc, camera bao vé, déng md clra tu dong,
bdo chay, bdo dong v.v...) c6 thé bd tri & bat ky chd nao trong toa nha, tuy nhién ciing
cdn dit gan khu vuc 1am viéc cla bo phan quan ly k§ thuat, kiém tra gidm sét, bdo
dudng, bao vé cho toa nha va cac hé théng k¥ thuat nay.

- D6i vdi hé théng do rdc nha cao téng:

Néu cong trinh cé st dung hé théng dé rdc thi tai cdc tdng phai c6 clra d6 rdc nam
trong phong dé réc cach ly véi xung quanh, rdc dugc dé vao ong thu ric (ndm trong hop
k¥ thuat) va roi xuéng phong chita ric. D€ viéc thu gom va van chuyén rac di cho thuén
tién thi phong chifa rdc thudng nim & ting 1 sat mép bién ngoai phia sau nha, do d6 hop
k¥ thuat 6ng thu ric ciing thuong phai nim & phia sau gidp mép bién nha.
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- Déi voi hé thong cdp gas trung tam:

Do dic diém dé gay chdy né nguy hiém, cho nén tram céap gas trung tam néu cé
thudng dugc dat riéng cach xa cong trinh, sau dé dan dudng 6ng cdp gas di ngam dudi
dit réi dén cong trinh thi di 1én theo cdc truc dimg ndm & phia mat ngoai nha, dé
phong néu ¢é ro ri va chdy né thi khéng gay nguy hai nhiéu cho toa nha va dé dang |
ciu chita. Sau dé tir truc dimg phan phdéi vao cédc tdng va vao cdc khu bép cta can ho,
nhu vay cdac khu bép ciia can hé ¢6 ding gas trung tam ciing thudng duge thiét ké gidp
bién ngoai nha.
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Hinh 9.1: Mdt bdng tang 1 nha & 34 ting
Khu dé thi Trung Hoa - Nhdn Chinh
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Hinh 9.2. Mt bing rang 1 nha chung cuw M3 - M4 Phuong Thanh Céng - Ha Noi

9.2.3.3. Nhitng ddc diém lién quan giita cdc hé théng trang thiét bi ky thudt
cong trinh véi nhau

P6i v6i cdc hop k§ thuat truc dimg chinh: Hé théng trang thiét bi k¥ thuat nha cao
tang hau nhu phai tdch rdi riéng biét khong di chung. Riéng cdc hop k¥ thuat nhd nhu:
hop k¥ thuét cho 6ng thodt nudc mua va cic hop k¥ thuat cho day dan sét xung quanh
nha hay hop k¥ thuat éng do rdc.... tuy theo trudng hgp cu thé ma c6 thé két hgp, vi du
di chung 6ng thoat nudc mua véi diy din sét cling trong mot hop k¥ thuat hoac ¢6 thé
dua ong thodt nudc mua, day ddn sét vao trong hop k¥ thuat éng dé rac v.v...

Riéng d6i véi cdc khong gian k¥ thuat khéc thi cé thé b tri xen k& cdc hé thdng
vé1 nhau.

* Vidu:

- Déi vai trdn k§ thuat: ngudi ta ¢6 thé bo tri cc hé théng dudng éng dudng day bao
gém ca dudng day dién, dudng 6ng nudc ciu hod, dudng Sng gas diéu hoa khong khi,
dudng Ong gid va cac thiét bi k§ thuat khéc... Tuy nhién ciing cé sy luu ¥ 13 mang ludi
dudng 6ng (dutmg day) ndo nam trén hay ndm dudi, cin cé thit t va khoang cdch nhat
dinh dé€ thao tdc 1ap dat khong bi chéng chéo va khong gay anh hudng cho nhau.
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- D61 v6i san k¥ thudt: Truong hop néu 1a san ki thuat & khu vé sinh thi nguoi ta cé
thé bo tri cdc dudng Sng cap va thodt nudc xen k&.

Trudng hop 1a san k§ thudt clia cdc phong lam viéc thi danh dé€ bé tri cdc hé thong
day dién t&i timg ban Iam viéc, timg dai biéu mot, vi du: Dudng day cap dién cho cic 8
cam dién cla cdc thiét bi dung dién t&i tan timg ban, timg vi tri ]am viéc; dudng day dién
thoai to1 timg ban tung vi tri lam viéc; duong day mang mady tinh; dudng day tin hiéu
truyén thong vé tinh ; dudng day bdo dong v.v... Tat ca cdc hé thong day dién nay déu cé
thé di chung trong khéng gian san k§ thuat, tuy nhién méi hé théng déu cé cdc kénh dén
hay 6ng dan riéng cliia minh cho gon gang dep mat va dé quan ly, sita chita, doc trén
dudng di cia cdc kénh dan, 6ng din nay cé nhiing hop nbi dé c6 thé lap dau day ra cung
cép cho cdc 6 cam tai cdc vi trf 1am viéc, hoac ¢6 thé thay thé dudng day. Riéng dudng
day dién luc thudng dat cach xa cdc dudng day tin hiéu va néu c6 chd phai giao nhau thi
¢6 thé dat chénh cao thap cdch nhau 16n hon 200 dé tranh nhiéu cho céc dudng tin hiéu.

- D6i v6i cdc phong k¥ thuat: Cic phong k¥ thuat dat mdy chinh, mdy phat... chia méi
hé thong thi thudng 1a phai tach riéng.

Con cac phong k¥ thuat dé diéu khién, kiém tra, quan 1y cho timg khu vuc hay timg
tang thi c6 thé két hop. Vi du: Cic dudng day cdp dién luc, dién thoai, truyén thong,
dudng dén gas may diéu hoa vv... I cdc hé théng khé, c6 thé dat chung trong mét phong
k¥ thuat & mdi tang hay cho mét khu vie ciing duge, yéu cdu phong k¥ thuat nay phai
di rong dé c6 thé thao tic 1am viéc va sira chita thay thé€ dugc cdc thiét bi cn thiét; cdc
dudng dng cdp - thodt nudc 1a cdc hé théng uét, ¢6 thé dit chung trong phong k¥ thuat
quéan 1y & tdng hay khu vuc, kich thuéc cha phong ki thuat phai dii rong dé thao tic lam
viéc va sira chifa thay thé€ khi cin thiét. Cac phong k¥ thuat diéu khién, kiém tra va quan
1y & céc tang va khu vyc thudng dat gan véi cdc hop k¥ thudt ding cia hé thong va
thudng ndm gén véi khu vuc sanh ting hoac hanh lang giao thong dé dé dang tiép can sir
dung, quan 1y va ciing 1a nhing diém quan trong chuyén ti€p cha cdc mang ludi he
théng k¥ thuat, tr nhing di€ém dé trén truc ding xuong song cla hé thong, cdc dudng
6ng, dudng day cé thé dé dang di ngang vio tran k¥ thuat vio san k¥ thuat cia sinh ting
hoac hanh lang, dé ri ti€p truc phan nhdnh nhd hon 16i cdc khong gian trong toa nha.

9.2.3.4. Ddc diém vé cdch trinh bay sdp ddt ciia cdc hé thong trang thiét bi k¥ thudt
cong trinh lién quan dén vin dé thdm my kién tric

Trong khong gian ndi that clia cdc phong trong moét toa nha thudng boc 16 nhiéu trang
thiét bi cua cdc hé théng tréng thiét bi k¥ thuat cong trinh ma chinh su c¢é mat cua ching
déng gép mot phan rit quan trong vao viéc trang tri ndi that cho can phong, vi du nhu
cdc hé thong dén trin, dén tudng, dén cot, dén hanh lang; cdc cira gi6 diéu hoa khong
khi; loa théng bdo trén trdn trén tudng; dau bio chdy; voi citu hod tu dong; ong kinh
camera quan sat vv... Do d6 viéc bo tri céc trang thiét bi ndy ngoai viéc phai phan bs déu
hop 1y cho sir dung du cong sudt... con phéi hgp 1y trong bd tri noi that kién tric, day
ciing la bai todn khé cho cic nha thiét k€ kién triic va cdc nha thiét k€ trang thiét bi k¥
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thuat cong trinh. Chinh bdi vy nén ngudi thiét k€ kién tric rat can c6 nhiing kién thic
tdng hop vé cdc hé théng trang thiét bi k§ thuat cong trinh. Tir viée tinh ra s& luong cla
méi loai thiét bi trong cian phong ma ngudi thiét k& kién trie phai chi tri sép dat tat ca
cdc thiét bi dé trong noi that kién tric clia minh sao cho hiéu qua vé thim my va hiéu
qua ca st dung t6t nhat.

Ngoai ra trong phong céch trinh bay sip dat cdc hé théng trang thiét bi k¥ thuat cong
trinh ciing ¢4 2 cich khac nhau. Cach thi nhat la bao che cac dudng 6ng duong day..
trong cic khong gian k¥ thuat bang céc tdm trdn treo, cic tdm san ké, cdc hop ky thuat
kin v.v... khéng nhin thdy mang luéi k¥ thuét cia hé thong, tao ra nhitng khong gian noi
that phang phiu, mugt ma trong sdng, khong bi cdm gidc ling cing vi hén dén cla céc
hé théng trang thiét bi k¥ thuat cong trinh xung quanh ta, cich nay dugc 4p dung rat phd
bién va da s& vdi cdc cong trinh kién tric hién dai va nha cao ting ;

Cich thi hai 1a dé 16 thién cac dudng 6ng, dudng diy cla cdc hé thong trang thiét bi
k¥ thuat cong trinh mét xu hudng cha phong céach kién tric Hightech. Cach nay ¢6 dic
diém 12 gay an tugng manh cho ngudi sit dung trong toa nha, gay cam giac dé so, phiic
tap, cong nghiép hod, hién dai hoa va hoanh tring, mot cam giac khéac thudng, dong thoi
ciing doi hoi céc thiét vi dudng 6ng dudng day di tran phai hoan thién hon, nudt na ky
ludng hon, vat liéu t6t va dep hon so véi cach thi nhat, boi vay ddu tu cling t6n kém hon
nhiéu so v6i cdch thit nhat. Chinh vi thé cdch thi hai khéng phai 1a phé bién ma chi xuét
hién & mot s it cong trinh dac biét. Mot s6 cong trinh trén thé gidi sir dung hé thong
trang thiét bi k§ thuat 16 thién bén ngoai nhi dé tao cdm gidc manh va gay an tuong
riéng cho thim m¥ kién tric cOa minh, thé hién trinh do khoa hoc k¥ thuat cao tac dong
dén thim my kién tric va lam thay déi cach nhin thong thudng vé thdim m¥ kién triic.
Dir sao day ciing 1a mot phong céch ki€n triic hién dai, mot cach nhin déi méi ddnh ddu
cho mot giai doan phat trién mdéi cha nén kién triic the giéi. Tuy nhién nhu di trinh bay
& trén, s6 lugng cong trinh ¢6 phong cach kién tric kidu nay khéng phai la nhidu va
ciing chua dugc da s6 cdc nha kién tric su trén thé gidi Gng ho, do hinh thitc clia né thé
hién 15 tinh k¥ thuat, cong nghiép ma bd qua cac khdi niém rat quen thuéc vé thim my
kién triic nhu: hinh khdi, dac réng, chat licu, sdng t6i, chi ti€t v.v...

Tur nhitng dac diém ciia cdc hé théng trang thiét bi k§ thuat céng trinh di néu trén cho
thay can phai nghién ciu cdc khéng gian k¥ thuit nhu thé nao cho phdt hop trong mat
cong trinh Kién tric.

9.3. VAI TRO, CHUC NANG VA PAC PIEM CUA CAC KHONG GIAN KY THUAT

9.3.1. Vai tro cua khong gian k¥ thuat

Khong gian k§ thuat dong vai tr6 14 khong gian chita dung cac thiét bi, mdy méc clia
mang ludi hé théng trang thiét bi ky thuit. Vi du nhu cdc phong k¥ thuat dé chita dung
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mday méc, th trung tam diéu khién, hop k¥ thuat dé chia dung cic dudng dng dudng day
truc ditng cia hé théng, trdn k¥ thuat va san k¥ thuét dé chita dung cdc dudng 6ng dudng
day, céc thiét bi mdy cha hé thong, tang ky thuat 13 khong gian quy tu, tap trung hay
chuyén huéng phan b6 cla nhiéu hé théng trang thiét bi k¥ thuat hoac 138 mét khu trung
tam k¥ thuat phuc vu cho mét phén khu ciia toa nha v.v...

9.3.2. Chitc nang ciia khong gian ky thuat

Cdc khong gian k¥ thuat c¢é chiic nang ding dé di ong di day, lap dat cdc thiét bi may
mdéce cta hé thong trang thiét bi k¥ thuat cong trinh, phan b6 mang ludi cua cac hé thong
trang thiét bi k¥ thuat tir not bat ddu (ddu ngudn cla hé théng) cho téi ting thiét bi dau
cudi cua hé thong.

Dé dam bao duge chifc nang, doi héi cdc khong gian k§ thuat phdi ¢ da kich thudc
t6i thiéu cho cac hé théng va phai cé cac giai phdp can tao lién két véi két cau cha toa
nha cho chic chin va an toan.. déng thoi dé dang thay thé va sira chita .

9.3.3. Pac diém cia cac khong gian k¥ thuat

9.3.3.1. Déi véi phong ky thudt

Pay 1a khoang khong gian tao thanh budng, phong doc 1ap ¢6 tudng bao quanh, tran
san va clta nhu cac budng phong thong thudng, bén trong dé b6 tri cic mdy moc thiét
bi diéu khién vv... Kich thudc méi phong k¥ thuat ¢6 thé rat khdc nhau tuy theo céc
mdy moéc thiét bi lap dat bén trong.

Maéi hé théng trang thi€t bi k§ thuat cé thé cé mot hoac nhiéu phong k¥ thuat nam
trén mang lu6i he thong. Thong thudmg mot hé théng trang thiét bi k¥ thuat hoan chinh
cho mot cong trinh quy mé 16n hodc cho mot nha cao tang hay mot phan khu k¥ thuat
cho nha siéu cao tdng thi thudng c6 mot phong k¥ thuat tdng hgp va nhiéu phong ky
thuat nhdnh ndm & méi tdng hoic mébi khu viuc ma hé thdng k¥ thuat phu trach.

Dac diém bé tri: Phong k¥ thuat (dng thudng dat & vi tri ddu nguén cla hé théng
trang thiét bi k¥ thuat, 13 noi dit cdc mdy phdt, mdy thu, hé théng diéu khién chinh clia
h¢ théng, tir d6 phan chia mang luéi di cdc noi trong toa nha. Do dé vi tri cla phong k¥
thuét tdng phu thudc vao cic thiét bi mdy méc ddu ngudn cha hé thong dat & dau cho
hop ly. Vi du d6i véi hé thong dién, do nguén dién thanh phé vao nha & tang 1 tir cdt
dién hodc cdp dién ngdm cho nén phong k¥ thuat dién téng phai dit & tAng 1 hoac tdng
ham 14 hop 1y ; hoac d6i véi hé théng cdp nude ciing tuong tu, do duong ng cap nudc
thanh phé vao nha & cét nén tdng 1 do d6 phong k§ thuat tong hé théng cip nude phai o
tdng 1 hoic tdng hdm va gin véi ddu nguodn vao mdi 1a hop 1y; d6i véi he thdng thong tin
lién lac vién théng MATYV thi dau nguoén lai tir trén mai xuéng qua angten, do dé phong
k§ thuat tdng clia hé thong nay lai nén & ting mai hay tang trén cung; d6i véi hé thong
diéu hoa trung tam thi lai tuy theo lua chon loai mdy nio cho hé théng, do d6 may dit &
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vi tri ndo (& dudi tdng ham hoac dé trén mai) thi phong k¥ thuat tong ciing phéi theo d6
v.v... Con cdc phong k¥ thuat nhanh thudng dit & vi tri chuyén tiép tir dudng 6ng dudng
day truc ding chinh vao cic tang hay khu vuc phu trich, do d6 cac phong kj thuat
nhanh thuong dat & gan nit giao thong sanh tang, hanh lang.

9.3.3.2. P6i vi hop ky thudt

Day 12 khoang khong gian hinh 6ng ding xuyén suét qua cic ting dung dé di céc
dudng 6ng duong day truc dimg (thudng l1a céc dudng dng dudng day phan phdi chinh
cho toa nha di tit phong ky thuat téng t6i).

Pic di€ém bé tri: Tuy theo titng loai dudng 6ng hay dudng day cha timg loai hé thong
trang thiét bi k¥ thuat ma c6 thé phai b6 tri nhiéu hop k¥ thuat khac nhau trong toa nha
va kich thudc chiéu rong cia méi hop cho timg loai ciing rat khac nhau. Do cic yéu céu
vé k¥ thuét va nguyén tic phan phéi mang ludi dudng 6ng dudng day cia cic hé thong
trang thiét bi k¥ thuit ma quyét dinh b6 tri hop k¥ thuit cho hé thong & dau la hop ly.
Mot trong nhitng nguyén tic co ban chung cho cic hé thong trang thiét bi k¥ thuat la:
Can phan phdi déu mang ludi dudng dng dudng day nhanh trong pham vi ban kinh phuc
vu tir truc dudmg 6ng dudng day chinh trén truc ding (ndm trong hop ky thuat), sao cho
tir diém dau ngudn dén diém cudi cing 13 ngin nhat, tiét kiém chiéu dai va tiét dién
duong 6ng dudng day dong thdi giam bét hao t6n nang lugng cha hé théng ; dong thai
phan phéi déu cong sudt va phu tai clia hé théng ; mot nguyén tac nita 1a cac dudng dng
dudng day nhanh tir truc ditng chinh tdch ra phan phéi vao cdc tdng dé thuan lgi dé b6 tri
lap dat vi khong anh hudng dén cdc phong thi cdc truc duong 6ng dudng diy nhanh
phén phdi chinh thudng di qua cdc khong gian sanh tang, hanh lang, réi tir dé méi phan
nhanh nhd hon vao cac phong.

Tir nhitng nguyén tic nay cho thay hdu hét cac hop k¥ thuat cita cdc hé thong trang
thiét bi k¥ thuat dugc bé tri & khu vuc trung tim mat bang cua tod nha hoac trung tim
khu virc ma dam nhiém vu ciia hé thong trang thiét bi k¥ thuat va gan cac niit sanh tang
hodc hanh lang, vita thudn tién cho viéc lap dat dudng dng duong day nhidnh lai vira
thuin tién cho viéc quan 1y, bao dudng, sta chita hé théng. Riéng d6i véi thang may
ding: Giéng thang dugc thiét ké nhue mét hop k§ thudt 16n, vi tri thudng ndm & mit giao
thong chinh, kich thuéng giéng thang va s6 lugng thang phai da va diing yéu cau.

9.3.3.3. Déi véi trdn ky thudt

Day la khodng khong gian chiém linh sat phia trén trdn két cau diing dé bo tri céc he
théng dudng 6ng dudng day phan nhdnh ngang vao cdc tAng nha va cic thiét bi may
maéc nam trén hé théng nay.

Pac diém b0 tri:

- Tuy theo s6 lugng dudng 6ng dudng day, thiét bi cla cdc hé thong va ching loai
thi€t bi lua chon s& quyét dinh chiéu cao chia khoang khong gian nay nhu thé ndo cho dii
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(diéu nay anh hudng t6i nhiéu dén chiéu cao tang nha do dé ngay tir khi thiét ké sg bo da
phai ¢é su lya chon cic thiét bi k§ thuat céng trinh cho hop 1y).

- Thong thudng trong trdn k¥ thuat cé nhiéu dudng ong dudng day cha nhiéu hé
thong trang thiét bi ky thuat nhu: Pudng day dién luc cho cic thiét bi dén tran, cho céc
thiét bi mdy diéu hoa, quat gié; dudng day dién nhe cho cédc thiét bi bdo chdy, loa,
camera... dudng 6ng cap nudc ciu hoa, dudng ong gas va ong nudc ngung may diéu hoa;
Puong 6ng gi6 cho di€u hoa khong khi, nhu vay ¢é t6i 4 dén 5 16p dudng Sng va dudng
day khdc nhau di treo trén trin, méi 16p lai di trén mét c6t cao khac nhau dé trdnh bj
vudng, trong chéo nhau va énh huong 1an nhau, thudng méi 16p phai cich nhau theo
chiéu cao t6i thiéu 10 cm. Néu lap dit ddy di cac hé théng nhu trén di cho thay phai can
mot khodng tréng tran k¥ thuat t6i thiéu 1a 50 - 60 cm, d6 1a chua ké truong hop néu cé
ong gié diéu hoa khong khi va cdc dan mdy diéu hoa trong nha IU ¢& 16n (Riéng chiéu
cao 6ng gi6 c6 thé t6i 60 cm ké ca 16p bao on, dan may IU ¢& 1dn ciing chi€ém chiéu cao
té1 60 - 70 cm), trudmg hop nay chiéu cao trdn k¥ thuat cé thé t6i 90 cm hoac hon nita.

Con véi trudng hop s6 lugng hé thong it hon, cic 16p dudng 6ng dudng day it di thi
chiéu cao tran k¥ thuat ciing gidm xudng. Thong thudng dé dé thi cong lap dat: Néu ¢é
ong gié diéu hoa khong khi (6ng kich thudc 16n, kong kénh) thi nén b tri & khoang giira
chiéu cao cla khong gian tran ky thuét, di chd cho cdc ciit né1 hay 6ng néi xudng mat
trin treo ndi that 1ap vao cac cira théi gié hodc hit gié. Néu khong thiét k€ 6ng gié diéu
hoa khong khi ma chi c6 cac 6ng gas dan t6i cac dan lanh thi cac 6ng gas ndy ciing nén
treo dat & khoang giira tran k¥ thuit. Puong day dién nhe thuong it va mach don gian
hon nén thudng duge ghim hodc treo sdt trdn bén trong phia trén. Pudng 6ng cap nudc
ctu hod tr dong ciing thudng dugc bd tri di & tdm trén dudng éng gas hoic dng gio.
Pudng dién luc (dién manh) thudng duge di trén cic kénh dan duge treo & tam dudi
duong ong gi6 hoac dng gas.

san két cau

N - daydiennhe
dng nurde clu hoa
dng gié

1

1050

N N N ,
_ clra théi gio dén tran d4u bao chay

d4u voi clu hod tuf dong

-— mang di cap dign
~+— tran treo ndi that

Hinh 9.3. So dé mdit cdt thé hién cdce 1op duong ong thiét bi trong tran k¥ thugt
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Tuy nhién trong thuc t€ ngudi ta thudng tiét kiém tdi da chiéu cao khong gian tran k¥
thuat, dé ha chiéu cao tdng nha t6i mitc cho phép va dat hiéu qua kinh 1€ xay di_mg cao,
boi nhu chiing ta biét vé nha cao tang cit mdi tdng gidm bét duge 10 cm thi da tiét kiém
dugc rat nhiéu kinh phi xay dung va di cé thé tang s6 tang nha lén véi cling mét do cao
du kién ban dau (vi du v6i mot toa nha 34 ting ma méi ting it di duge 10 cm thi da c6
thé thém dugc mot ting nita). Do d6 khi chiéu cao trin k¥ thuat di chi€m kha 16n ma
cac dudng ong duong day, thiét bi lai nhiéu thi cé thé s& khong dat dugc khoang cach
chiéu cao giita cdc 16p 1a 10 cm ma c6 thé phai it hon va ngudi ta phai sit dung nhiéu cit
géc chuyén tiép lén xuéng dé tranh nhau tai céc vi tri giao thoa giita cdc dudng 6ng
dudng day clia cic hé thong véi nhau.

9.3.3.4. Doi voi san ky thudt

Day Ia khoang khong gian trong nidm dudi 16p dan noi that va trén 16p san két cau,
hoac ¢6 thé 1a khoang réng nim ngang trong 16p san két cau ding dé bé tri cic dudng
day dién nhw: cdc day dién luc cdp cho cdc 6 cim dién; cdc day dién nhe clia cic hé
thong dién thoai, mang may vi tinh, mang vién thong, hoac mang day cho hé théng im
thanh hoi nghi t6i tiimg ban dai biéu v.v... Pai véi cdc cong trinh & Xt lanh, ngudi ta cdn
c6 thé sit dung san k¥ thuat dé di cdc dudng ong cap nhiét sugi am...

* Dac diém b6 tri:

Trén thyc t&€ khong phai cong trinh nao ciing thiét k&€ san kj thuat, ma thuong chi gap
& cdc cong trinh cao ¢ van phong ¢6 dién tich cdc phong lam viéc rong, nhiéu ban lam
viéc hodc & cac phong hoi nghi héi thao 16n, nhig thé loai cong trinh cdn cung cap cdc
h¢ thong trang thi€t bi k¥ thuat dén tin tiing noi ban lam viéc clia nhén vién hoac dén
titng noi vi tri cta dai biéu hop hdi nghi.

Trudng hop thiét k& san ky thuat dé bé tri cic mang day dién luc va day dién nhe (6i
timg vi tri can thiét trén mat bang san, do tiét dién cla cdc day cdp dién vao dén day da
la céc tuyén nhdanh da nho di nhiéu nén chiéu cao khong gian cla san k§ thuat ciing
khong can nhiéu 1am, chl yéu i cén ¢6 su céch ly gitta mang day dién luc va day dién
nhe dé tranh anh hudng nhiéu, néu di day song song trong ciing mot khong gian thi giita
hé théng nay vdi hé thong kia phai cach nhau >30 cm, con néu 1a giao thoa thi tai vi tri
giao thoa phai cach nhau theo chiéu cao >15 cm. Bdi vay chiéu cao san k¥ thuat thudng
chi cdn 20 cm, trong thyc € cdc hé thong khung gid dinh hinh lap ghép tdm san noi that
c6 thé thay déi do cao khi can thiét va c6 thé cao t6i 45 cm (Theo tai liéu MY - Interior
graphic and design standard - trang 186 - 187).

3.3.5. Déi voi tang ky thudt
Day la khoang khong gian thudng chiém linh ca 1 tdng nha danh dé tap trung dau moi

ciac hé thong may méc thiét bi ki thuat phuc vu cho mét khu vuc ma né dam nhiém va
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quan 1y; hoac la ting k¥ thuat ding dé thu gom tap trung va chuyén hudng cdc dudng 6ng
thodt nudc & phia trong toa nha xudng khong di qua cic khong gian bén duéi (Vidu trudng
hgp 0 cong trinh khich san hoac nha & cao tang ¢ khéi clra hang dich vu bén dudi ).

* Pac diém b6 tri:

Do vai trd chiic nang cla tang k¥ thuit nhu vay do dé thudng duge bd tri & nhimg vi
tri sau:

DANG KHACH SAN VA NHA O CAQ TANG DANG CAG OC VAN PHONG

Hinh 9.4. Cdc trudng hop bé tri tang k¥ thudt trong toa nha

Mot 1a: Véi truong hop cong trinh khdch san hay nha & cao ting cé khdi ngt phia
trén va khéi dich vu cong cong ndm dudi thi ting ky thuat nhat thiét phai c6 va duge
thiét k€ & vi tri dudi khéi ngh va trén khéi dich vu cong cong. Trong trudng hop nay
chiéu cao tdng k¥ thuat khong cin 16n 14m, chi yéu cau dam bao d6 ddc thodt nude cho
cdc dudng ong ngang va ddm bao chiéu cao di lai cho ngudi bao dudng quan 1y va sira
chira khi can thiét, thong thudng cao théng thuy > 1,8 m 1a duge.

Hai la: V&i trugng hop cdc cong trinh cao dc, siéu cao tdng quy mo 16n doi hdi phai
phan khu trang thigt b1 k¥ thuat thanh nhiéu khu vuc theo chiéu cao nha, méi khu vuc
phu trich cho mot s& tdng nha thi lic d6 nhat thiét phai ¢6 cic tang ky thuat thudng nim
& céc vi tri tAng trén cung va lung chimg 1o nha, tuy theo quy moé ma ¢6 thé ¢é 1 hoac
nhiéu ting k¥ thuat nim & khoang lung chimg cla toa nha, moi ting k¥ thuat nay 1a mot
khu trung tdm ctia céc hé thong may mée trang thiét bi k§ thuat van hanh, x{ 1y va phuc
vu cho 1 khu vuc quy dinh. Trong trudng hop niy do cé thé méi cong trinh cé sy lua
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chon giai phip cong ngheé va trang thi€t bi khic nhau, dan dén kich thuéc miy mdéc cé
thé rat khac nhau, nén chiéu cao tdng k¥ thuat ciing s& khéac nhau, tuy nhién da s6 cdc
cong trinh ¢6 chiéu cao tdng ky thuat ndy cao tuong duong tir 1 dén 1,5 tdng nha ctia toa
nha ay.

9.4. NHONG YEU TO €O BAN CUA TRANG THIET BI KY THUAT CONG
TRINH ANH HUONG TGI KHONG GIAN KY THUAT VA KHONG GIAN
KIEN TRUC

9.4.1. Yéu to s6 lugng cac trang thiét bi ky thuat du kién lap dat

Nhitng anh hudng va tic dong diu tién chinh 1a so lugng cdc hé thong trang thiét bi
k¥ thuat du kién 1dp dat cho cong trinh nhu thé nao? Véi s6 lugng céc trang thiét bi ky
thuit it hon thi viéc chi€ém linh khong gian ky thuat ciing it hon va ciing c6 nghia 1a
chiém linh phin khong gian kién tric it hon. Con néu s6 lugng cac trang thiét bi k¥ thuat
nhiéu hon thi viéc chiém linh khong gian k¥ thuat ciing nhiéu hon va chiém Iinh khong
gian kién triic nhiéu hon.

Vi du: Mot cong trinh khong ¢6 hé théng citu hoa tu dong, khong c6 dudng éng cap
nudc di tran trin k¥ thuat thi chiéu cao tran k§ thuat sé€ giam di, hop k¥ thuat cho dudng
ong cdp nudc cing giam di. Hodc 12 mot cong trinh sir dung di€u hoa khong khi trung
tam khéng ¢6 ong gié khéac vai trudng hop ¢6 6ng gib, vi néu diéu hoa khong khi bang
cdc dan trao ddi nhiét tryc tiép khong c6 6ng gié thi cdc dudng ong dan gas (moi chat)
thudng nhd khong chiém nhiéu khong gian k§ thuat, nhung néu diéu hoa khong khi
bang hé thdng 6ng gi¢ cap nhiét va khi tuoi thi s& chi€m chiéu cao khong gian k¥ thuat
kha lén. Hodc ¢6 lap dat hay khong 1dp dit cic dan lanh mdy diéu hod IU (Indoor Unit)
trén tran k¥ thuat, ngay cic dan lanh IU cong suat khdc nhau thi kich thudc ciing rat
khic nhau, thudng cong sudt 16n thi mdy 16n va chiéu cao tran k¥ thuat phai tang lén.

9.4.2. Yéu t0 loai thiét bi lua chon

M&i hé théng trang thiét bi k§ thuat cong trinh thudng cé nhiéu loai mdy mdéc thiét
bi khic nhau, khi thiét k& c6 thé Ira chon loai thiét bi ndo d6 cho phil hgp vé6i quy mé,
chiic nang va kha ning kinh t€ cta cong trinh. Mai loai thiét bi lai ¢6 nhitng yéu ciu
vé k¥ thuat khdc nhau, doi hoi cac khong gian k¥ thuat khéc nhau, tic 14 cdc giai phdp
t6 chitc khong gian k¥ thuat khdc nhau va anh hudng khéc nhau t6i thiét k&€ khong gian
kién tric.

*Vidu:

Dai v6i hé thdng diéu hoa khéng khi, cing 1a diéu hoa khong khi trung tam nhung
viéc lua chon loai mdy (kiéu VRV hodc kiéu Water Chiller) thi doi hoi cdc yéu cdu va
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nguyén tic khac nhau, do dé viéc t6 chirc cdc khong gian k¥ thuat va khong gian kién
tric cling khac nhau.

D61 véi hé thong phong chdy chifa chdy, chita chdy ty dong cé nhiéu loai khdc nhau
nhur chita chdy bang nudc, bang bot, bang khi hay bang bot... Méi loai lai ¢6 yéu cau vé
phong k¥ thuat mdy khdc nhau.

9.4.3. Yéu t6 vé giai phap thiét k€ hé thong trang thiét bi k¥ thuat cong trinh

Moéi hé thong trang thiét bi k¥ thuat cong trinh déu c6 nhilg giai phdp thiét k& lap
dat, cac khong gian k¥ thuat khdc nhau, tuy theo quy mo cong trinh, chifc nang su dung,
muitc do hién dai hod cao hay thdp va kha nang ddu tu ma lwa chon giai phdp thiét ké
trang thi€t bi k¥ thuat cho phi hgp.

* Vidu:

- D61 vai hé thong cdp thodt nudc:

C6 nhiéu giai phap thiét k&€ cap thoat nudc v6i nhiéu so d6 khdc nhau, méi giai phap
lai c6 cdc yéu cau vé 16 chic khong gian k¥ thuat khic nhau.

- DOT vai hé théng phong chdy, chita chdy:

Viéc lua chon giai phip chita chdy thi cong vach tuong hay chita chdy tur dong doi
hoéi khac nhau vé so d6 mang 1u6i, lvu lugng nuée dy trir vi khdc nhau vé té chitc khong
gian k¥ thuat. Sau day la mét s6 so do thiét ké cip nudc phong chdy, chita chdy:

- DI voi hé thong diéu hoa khong khi:

Lwa chon giai phap cuc bo, giai phap diéu hoa ti hay diéu hod trung tam 13 s& khic
nhau nhiéu vé cdc giai phép t6 chiic khong gian k¥ thuat.

9.4.4. Yéu t6 kich thuée cua trang thiét bi k¥ thuat

Kich thuéc ciia cic trang thi€t bi k¥ thu4t anh huong rit rd t6i cic khong gian k¥
thuét ma né chiém linh, mdy moc thiét bi dudng 6ng cang 16n thi cic khong gian k¥
thuat nlr: Phong k¥ thuét, hop k¥ thuat, tran k¥ thuat, san k¥ thuat cang 16n theo va
ngugc lai. Tham chi ¢6 nhitng mdy méc 16n, nang va kéng kénh, khé van chuyén thi nén
lua chon vi tri phong k¥ thuat lap dit & dau cho hop Iy v.v...

9.4.5. Yéu to vé cdu tao lap dat va lién két véi két cdu cong trinh

M&éi bo phan may moée thiét bi dudng 6ng, dudng day cha hé théng déu cé nhiing yéu
cdu riéng vé cdch b6 tri lap dat nhu th€ ndo, khoang cach quy dinh déi vdi khong gian
xung quanh, khoang cach ly gifta cdc hé théng thiét bi khac nhau, réi cdc giai phdp da,
treo, neo dudng 6ng dudng day nhu thé€ nao vao tran, tudng, san két cau, cic giai phip
xir 1y noi dudng 6ng, dudng day xuyén qua tudmg, cic giai phap ngan lia truyén qua cic
duong 6ng tir khu vue nay sang khu vuc khéc khi ¢4 hoa hoan.

178



9.4.6. Yéu t6 thAm my déi voi viéc bo tri cic thiét bi k¥ thuat dau cudi (cac thiét
bi sit dung dugc lap diat ngay trong ndi thit)

M&i hé théng trang thiét bi k¥ thuat cong trinh khi thiét k& 13p dat déu phai tinh todn
ra cong sudt phuc vu va s6 lugng thiét bi cho mdi khu vuc va méi phong trong toa nha,
sau d6 trach nhiém ciia nguoi thiét k& 1a phai phan b, sip dat cdc thiét bi dé vao céc vi
tri can thiét va hgp 1y cho sir dung dong thdi phai dep cho néi that kién tric.

Tuy nhién diéu khé nhit & day 1a sy phéi hop ¢6 mit cia nhiéu ching loai thiét bi
cung mét lic, vi du trén tran nha gém c6 dén trdn, dan lanh (IU) may diéu hoa, cac cita
théi hidt gié diéu hoa, loa truyén thanh, voi citu hoa wr dong, ddu bdo chdy, mdy camera
v.v... Trong khi d6 ngudi k¥ su cong nghé trang thi€t bi k¥ thuat lai khong phai la nguti
thao vé thiét k& noi that kién tric, do dé ngudt kién tric su chi tri thiét k€ nhat thiét phai
la ngudi chi dao sap dat bé tri cho céc thiét bi nay mot cach ddng bo trong noi thit cong
trinh trén co s& phai nim vimg nhimg yéu cdu co ban nhit ctia céac thiét bi nay va néu cé
nhiéu thiét bi nhu trén thi cdn phai cé nguyén tac bé tri theo thit tu 1ogic, ¢di ndo trude
cai nao sau, cdi nao can dat & vi tri vu tién hon thi b6 tri trudc.

9.5. ANH HUONG CUA CAC KHONG GIAN KY THUAT POI VOI THIET KE
KIEN TRUC
Nhu nhitng van dé di néu trén, khi thiét k&€ mét cong trinh khong thé khong chi ¥ t6i

nhitng anh hudng cla cic hé théng trang thiét bi ky thuat cong trinh tdc dong dén cac
khong gian k¥ thuat va thiét k& kién tric.

9.5.1. Anh huéng doi voi thiét ké mat bing Kién tric

Nhimg tdc dong anh hudng cla cdc khong gian ky thuat trén mat bang kién tric
chinh 12 su chiém linh dién tich mat bang cdac phong k¥ thuat va hop ky thuat hoac 1
tang k¥ thuat, dong thai 12 viéc tim nhitng vi tri thich hgp cho cdc phong k¥ thuat va hop
k¥ thuat dé.

Méi cong trinh tuy theo quy mo, cong sudt va ching loai thidt bi ma sé cé cic yéu
cdu vé dién tich, kich thugc rit khic nhau vé phong k¥ thuat va hop k¥ thuat cho méi hé
théng trang thiét bi. Con vi tri sap dat cic phong k¥ thuat va hop k¥ thuét trén mat bang
thi cdn phdi nidm viing nguyén tac bo tri mang luéi so dé clia cic hé thong

9.5.2. Anh huéng déi véi thiét ké mat cdt kién tric

Nhitng tac dong anh hudng cha cdc khong gian k¥ thuét trén phuong ding (mat cr)
chinh la su chi€m linh vé d¢ cao ctia cdc khong gian k§ thuat nhu: Tran k¥ thudt, san k¥
thuat, phong k¥ thuat, ting k¥ thuat. Khong gian chiéu cao con tuy thudc vao nhu cdu
lap trang thiét bi, loati trang thiét bi lya chon (nhu d3 néu & muc 9.3 va 9.4).
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9.5.3. Anh huémg déi v6i thiét k€ mat dimg Kién tric

Da s6 cac cong trinh duge thiét ké che kin khong phod truong cdc hé thdng mdy moc
trang thié€t bi k¥ thuat cong trinh, mudn vay khi thiét k& kién tric phai ¢ cic giai phidp
thiét k€ che chan cic may méc thiét bi hé théng k¥ thudt nhung vin phai ddm bao céc
yéu cau thong thodng, mat may v.v... Tuy nhién nhu d& gii thiéu & phan trén, cé mot s6
cong trinh kién triic ngudi ta lai ¢d tinh pho truong su ¢6 mat clia mot s6 trang thiét bi
ky thuat dé tham gia vao trang tri mat dimg kién triic, trudng hop nay ro rang cin phai
¢6 nhimg can nhéc ky ludng giita cic bd phén clia hé thong ky thuat va cac bo phan kién
tric, dong thoi phai kién tric hod cdc bo phan k¥ thuat nay cho dep, méi bo phan cia hé
thong k¥ thuat 19 thién ldc nay déu phai duge hoan thién ty my ca vé hinh thic va vat
licu ché tao thi méi cé thé dat hiéu qua cao cho thim m¥ kién triic theo phong céch nay.

9.5.4. Anh huéng déi véi thiét ké noi that

Ciing nhu di trinh bay & muc 9.4.6 khi b6 tri 14p dat céac thiét bi ndm trén mang ludi
hé théng trang thiét bi k¥ thuat, tir cac mdy tdng cho t6i cdc dudng ong dudng day va
dac biét la cdc thiét bi dau cudi duoc lip dat trong noi that cic phong, vai trd cia ngudi
chi tri thiét k& kié€n triic 1a phai biét téng hop cdc bo phan trang thiét bi c6 mat trong noi
that dé td chifc sap dat, bé tri mot cach hgp 1y cho chitc nang sir dung ctia céc thiét bi d6
va tao ra mot khong gian ndi that dep mat. Ngudi chi tri kién triic ddng thdi phai la
ngudi chi dao thiét k€ cdc so d6 mang hé théng trang thiét bi k§ thuat cho téi timg thiét
bi dau cudi nay, ngudi k¥ su cong nghé trang thiét bi k¥ thuét s& 14 ngudi trién khat thiét
ké chi tiét cho timg hé thong k¥ thuat theo du dinh cia kién triic su chi tri trén co s6 di
hoach dinh céc so d6 mang t6ng thé clia hé théng vA du kién cac khong gian k¥ thuat
trén ban vé mat bang va mat cit kién tric.

9.6. KET LUAN

Nhitng phan tich vé v6i anh hudng clia cdc trang thi€t bi k§ thuat déi véi thiét ké kien
triic nhu néu trén da cho thdy m&i quan hé chat ché giita trang thiét bi k¥ thuat véi kién
tric cong trinh va nhimg tic dong truc ti€p cla né vao thiét k& kién tric trén cic phuong
dién mat bang, mat cit, mat ditng va n6i that cong trinh. D€ gidi quyét 15t méi twong tac
va chi phéi nay trong qud trinh thiét k€, doi hoi ngudi ki€n tric su phai ndm vimg nhiing
yéu cdu va nguyén tic co ban chia cac hé thong trang thiét bi k¥ thuat cong trinh.
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Trung tam thuong mai phuong 7 Ba Ria - Viing Tau

190

€



.||.||.J_n.|~|‘|..|.wl.|.|.|.|H|.|.J.|‘|<J..|.|.|.|E_I.'.|.u
3 = - ] - L -]

e ® ©®© @ 0 O

12. S¢ d6 mat bing bé tri dan lanh va cip gi6 tuoi tang 1

Yiing Tan

Trung tim thuong mai phuomg 7 Ba Ria -

191



0

192

LSS O

I

O S SO AR RS S0 A N S

N ; <& ;
[r'i':—_"—'I—'_':'_'j'?T'i'izi'—'T'_':_'_r'f':'_'_l'_'_:'__} i
@ ©) © & @ @ =

13. So d6 mat bing bo tri dng thoat nude ngung tu tang 1
Trung tam thuong mai phudmg 7 Ba Ria - Ving Tau

Ak



1.

2.

TAI LIEU THAM KHAO

Bo Xay Dung. Pinh huéng phat trién kién triic Viét Nam dén ndm 2020. Nha xuat
ban Xay Dung. Ha Noi - 2004

PGS.TS.KTS Trinh Hong Poan, PGS.TS.KTS Nguyén Héng Thuc, Ths KTS
Khuat Tan Hung. Kién triic nha cao tdng (tdp 1). Nha xuat ban Xay dung. Ha
Noi - 2003

3. TS.KTS Nguyén Tién Thuén - Ths.KS Nguyén Van Dién, Ths.KS Lé Manh Ha. Tai

10.

11.

12.

13.

14.

liéu bai gidng ciia cdc gido vién Truong Dai hoc Kién triic Ha Noi.

. B6 mén Ciu tao - Trang thiét bi cong trinh - Trudng Pai hoc Kién tric Ha Néi. Dé

tai NCKH "Ung dung mon hoc Cdu tao va trang thiét bi ky thudt céng trinh vio
do dén kién rriic”. Ha Noi - 2004.

. B mon Cau tao - Trang thiét bi cong trinh - Truong Pai hoc Kién tric Ha No6i. Pé

tai NCKH cdp nganh: "Hucng dan thiét ké trang thiét bi ky thudt nha & cao tdng”
(theo tiéu chudn thiét ké)”. Ha Noi - 2005

. Bo Xay Dung. Tuyén tdp tiéu chudn Xdy dung ciia Viét Nam — Tdp VI — Tiéu

chudn thiét ké hé thong k¥ thudt cho nha & va cong trinh cong céng. Nha xuit ban
Xay dung. Ha Noi - 1997

. Bo Xay Dung. Tiéu chudn thiét ké TCXDVN 323:2004. Nha ¢ Cao tdng. Nha xuit

ban Xay dung. Ha Noi - 2005

. Bo Xay Dung. Tiéu chudn Viét Nam TCVN:2004. Hé théng cung cdp Gas tai noi

tiéu thu-yéu cdu thiét ké, ldp ddt va van hanh. Bo Xay Dung. Ha Néi - 2004

. Nhitng vdn bdn quy pham phdp ludt vé phong chdy va chita chdy. Nha xuit ban

Cong an Nhan dan.
Hé Thé Diic (PangThai Hoang dich). Kién triic nha cao idng. Nha xuat ban Xay
Dung. Ha Noi - 1999
Trieu Tay An (TQ) - Nguyén Pang Son (dich). Hoi ddp thiét ké va thi céng nha
cao tdng - Tap I, IL. Nha xuét ban Xay dung. Ha Noi - 1996
Nguyén Hitu Théi. Xiu huong moi kién triic - dé thi thé gidi va Viét Nam thot hoi
nhdp. Nha xuat ban Xay dung. Ha Noi - 2003
KTS. Lé Nguyén (bién dich). Cdm nang k§ thudt kién triic. Nha xuit ban Khoa
hoc k¥ thuat. Ha Noi - 2004
PGS-TS Vii Liém Chinh - TS. Pham Quang Diing - Ths. Hoa Van Ngii. Thang
mdy - Cdu tao - Lia chon - Ldp ddt va sit dung. Nha xudt ban Khoa hoc k¥
thuat. Ha Noi - 2000

193



15.

KS. P& Trong Mién - KS Vii Binh Diw. Gido trinh cap thodt niedoc. Nha xuit ban
Xay dung. Ha Noi - 2000

16. TSKS. Hoang Hué. Gido trinh cdp thodt nieéc. Nha xuat ban Xay dung. Ha Noi - 1993

17.
18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

Nguyén Odnh. Gido trinh k¥ thudt di¢n. Nha xudt ban Xay dung.

KS. Hoang Son (bién dich). Tw thiét ké va ldp ddt hé thong dién gia dung. Nha
xuat ban Da Nang - 2002

Tran Thé San - Nguyén Trong Thang. Hudng ddn k¥ thudt - m¥ thudt ldp ddt ong
ludn day cho hé thong dién. Nha xuit ban Da Nang - 2001

KS. Trdn Thi My Hanh. Trang thiét bi k¥ thudt cong trinh. Nha xudt ban Xay
Dumng. Ha Noi - 2001

TS KS Nguyén Xuan Tién. Tinh todn thiét ké hé thong lanh. Nha xuat ban Khoa
hoc k¥ thuat. Ha Noi - 2003

Nguyén Ditc Loi. Hudng ddn thiét ké hé thong diéu hoa khong khi. Nha xuit ban
Khoa hoc k¥ thuat. Ha Noi - 2003

Nguyén Dic Loi, Pham Van Tuy. Mdy va thiét bi lanh. Nha xuat ban Gido duc.
Ha Nei - 2003

TS. Dinh Vin Thuan - TS. V& Chi Chinh. Tinh todn thiét ké' hé théng diéu hoa
khéng khi hién dai. Nha xuit ban Khoa hoc k¥ thuat. Ha Néi - 2003

PTS. Ha Ding Trung - Ths. Nguyén Quan. Co sd ky thudt diéu tiét khong khi.
Nha xuat ban khoa hoc va ky thuat.

Th.s Bui Manh Hiung. K§ thudt phong chéng chdy né nha cao tdng. Nha xuit ban
Xay dung. Ha Noi - 2003

Ton Thira Nguyén (TQ) - Nguyén Van Nam (bién dich). Kién triic hién dai. Nha
xudt ban Xay dung. Ha Noi - 2003

28. Mechanical electrical equipment for building (Parte V & V1). Sach xuit ban cua My.

29.

30.

31.

32.

33.

34,

194

S.C.Reznikoff. Interior graphic and design standards. Whitney library of design.
New York.

Donadd Watson - Michael J.Crosbie. Time-Save Standards For Architectural Design
Data (seventh edition). Library of Concress Cataloging-in-Publication Data

Joseph De Chiara & Johcallender. Time-Save Standards For Building Types (3rd
Edition). Nha xuit ban McGraw- Hill.

Ramsey/Sleeper. Architectural Graphic Standards. The American Institute of
Architects

Francis D.K. Ching and Cassandra Adams Building Construction Hlustrated -
Third Edition. Wiley & Sons INC.

Francis D.K. Ching. A visual dictionnary Architecture. Van Nostrand Reinhold.



MUC LUC

Li noi dau
Chuong 1. Khai niém chung vé cac hé thong trang thiét bi
k¥ thuat cong trinh va cic khong gian ky thuit
1.1. Khii niém vé trang thié€t bi k¥ thuat cho cong trinh Kién tric
1.2. Khdi niém vé khong gian k¥ thuat trong cong trinh kién tric
Chuong 2. Hé théng cap va thoit nuée trong cong trinh
2.1. Hé thong cap nuée cong trinh
2.2. He thong thodt nude trong nha
Chuong 3. Hé thong dién trong nha - Thu 16i chong sét
3.1. Khéi niém chung
3.2. Hé thong dién trong nha
3.3. He thong thu 161 chdng sét
Chuong 4. Hé théng phong chay chira chay
4.1. Khai niém
4.2. Phan cap béc chiu lra cho cong trinh
4.3. Thi€t k€ ngan cich chay
Chuong 5. Hé thong diéu hoa khong Khi va thong gio
5.1. Khii niém chung vé diéu hoa khong khi va thong gié
5.2. Cac cau tric cua hé théng diéu hoa khong khi
5.3. Phén loai cac hé théng dicu hoa khong khi
5.4. Nguyén ly chung cita may diéu hda khong khi
5.5. Mdy di€u hoa khong khi cuc bo
5.6. Mdy diéu hoa khong khi dang tu
5.7. May di€u hoa trung tam
5.8. Hé thong diéu hoa khong khi ki¢u budng phun
5.9. Yéu cdu chung va cac giai phdp thiét k€ khong gian

Trang

14
40

50
50
61

73
73
73

83
88
90
93
95
102
108
113
114

195



Chuong 6. Thang may

6.1. Khdi quat chung
6.2. Thang may thang ding.
6.3. Thang mdy cudn (thang tu hanh)

Chuong 7. Hé thong dién tu tin hoc cong trinh

7.1. Khai niém chung

7.2. Hé thong camera giam sdt va bao vé

7.3. Hé thong hién thi théng tin trén man hinh

7.4. He théng thong tin lién lac bang dién thoai

7.5. Hé théng thu tin hiéu truyén hinh vé tinh (MATV)
7.6. Hé thong bao vé chéng dot nhap

7.7. Hé théng am thanh

7.8. Hé thong dam thoai giita trong va ngoai nha

7.9. Hé thoéng bao chdy

Chuong 8. Mot s6 hé thong trang thiét bi k¥ thuat khac

8.1. Hé théng cung cip gas tap trung
8.2. He thong dé va thu gom rdc thai

8.3. He thdong vé sinh va bao dudng mat ngoai nha

Chuong 9. Anh hudng ciia cic trang thiét bi k§ thuat trong thiét ké kién triic

9.1. it van dé

9.2. Vai trd nhiém vu, chifc nang hoat déng va dac diém clia cdc
hé thong trang thiét bi k¥ thuat cong trinh.

9.3. Vai trd, chic nang va dac diém cha cic khong gian k¥ thuat

9.4. Nhitng yéu t6 co ban cua trang thiét bi k¥ thuat cong trinh
anh hudng t6i khong gian k¥ thuit va khong gian kién tric

9.5. Anh hudng cha cic khong gian k§ thuat d6i v6i thiét k& kién tric

9.6. Két luan

Phu luc

Tai liéu tham khao

196

116
116
128

132
132
136
137
140
140
142
146
148

150
154
159

162

162
171

177
179
180
181
193



THIET BI KY THUAT
TRONG KIEN TRUC CONG TRINH

Chiu tréch nhiém xudt bdn:

BUI HOU HANH
Bién tdp: TRAN CUONG
Ché bdn: PINH THI PHUONG
Stta bdn in: HUY HOANG
Trinh bay bia: Hs. vU BINH MINH

197



In 1000 cuén khé 19 x 27cm tai Xudng in Nha Xuat ban Xay dung. Gidy chip nhéan dang ky
ké& hoach xuat ban s6 1064/XB-QLXB-3, ngay 6/7/2005. In xong ndp luu chiéu thing 8/2005.








