LOT NOI PAU

Ngay nay viéc mua sim tai cac siéu thi 16n da trg thanh quen thudc va
pho bién ddi véi mdi ngudi dan. Tai siéu thi hang héa dugc bay ban rat phong
phu va da dang dap Gng day da nhu cau tiéu dung, sinh hoat hang ngay. Do
d6, siéu thi thuong cd dién tich 16n dugc trang bi cac hé théng, trang thiét bi
dién hién dai. Metro Hai Phong la mét siéu thi nhu vay.

T nhitng van dé trén em da dugc giao dé tai tét nghiép: “Phan tich
cung cap dién va trang bi dién caa siéu thi Metro Hai phong”.

D6 4n ctia em duoc trinh bay trong 3 chuong:
Chuong 1. Téng quan vé trang bi dién cua siéu thi Metro Hai Phong
Chuong 2. Phan tich trang bi dién hé thdng lanh trong siéu thi Metro Hai
Phong
Chuong 3. i sau phan tich tram bom ctu hoa caa siéu thi Metro Hai Phong

Véi sy giup d& va chi bao tan tinh caa thay PGS.TS Hoang Xuan Binh
cuing cac thay cd gido trongbd mon em da hoan thanh co ban ndi dung cua d6
an. Mic du da rat cd gang nhung do trinh d6 chuy&n mdn ¢6 han nén db an
van con han ché. Kinh mong thay cd cling cac ban dong gop ¥ kién dé d6 an
c6 thé hoan thién hon.

Em xin chan thanh cam on!

Sinh vién thyc hién

Bui Van Trung



CHUONG 1.

TONG QUAN VE TRANG BI PIEN SIEU THI
METRO HAI PHONG

1.1. GIO1 THIEU TONG QUAN VE SIEU THI METRO HAI PHONG
1.1.1. Hinh anh va dia chi cia siéu thi Metro Hai Phong

Siéu thi Metro Hai Phong nam trong mang luéi béan si cua siéu thi Metro
Viét Nam c6 dia chi tai s6 2A, duong Hong Bang, phuong S¢ Dau, quan
Hong Bang, thanh phd Hai Phong. Pay 1a mot siéu thi tong hop ban nhiéu
loai hang hdéa da dang phuc vu nhu cau mua sam caa moi khach hang khéc

nhau. Tai ddy, nguoi tiéu ding c6 thé mua hau nhu tat ca moi loai hang hoa

phuc vu sinh hoat va cudc séng hang ngay.

Hinh 1.1. Siéu thi Metro Hong Bang Hai Phong

Vi dién tich 16n 9.240m® nha kho, san khu trung bay hang héa yéu cau
siéu thi phai lap dat nhiéu hé thong khac nhau dé siéu thi hoat dong hiéu qua

cling nhu bao vé con ngudi va hang héa nhu hé théng cung cap dién, hé théng



chiéu sang, hé théng camera giam sét, hé théng 1am lanh, hé thdng cau hoa,
hé théng théng gié va lam mat.. .

1.1.2. Giéi thiéu mdt sé hé théng trong siéu thi Metro

a. Hé thong camera giam sat

Hé thong camera giam sat duoc ldp dat & moi noi trong siéu thi, tir san béi,
nha chira xe, nha kho, cac gian hang trung bay san pham. Hé théng camera co
ban bao gdm thiét bi luu trit, diéu khién camera va thiét bi hién thi. Camera
dugc bd tri tai cac khu vuc can quan sét truyén hinh anh lién tuc vé phong an
ninh cua siéu thi. Tai phong an ninh, cac dit liéu hinh anh nay sé dugc luu trix
trong bo ghi hinh va hién thi trén cac man hinh quan séat. Hé théng nay cho
phép nhan vién an ninh c6 thé quan sat dugc mot pham vi rong, tir d6 kiém
soat duoc chat ché duoc khu vuc can bao vé, khong dé hang hda tai san cua
siéu thi bi mat mat. Siéu thi Metro Hai Phong duoc lip diat mot sé dong
camera hién dai nhu :

- Camera PZ6122 véi chirc ning xoay 4 chiéu tam nhin duoc mé rong
dong thoi co thé thiét 1ap cac vi tri can quan sat va di chuyén dén do6 chi véi 1
céi click chuét. Tinh ning zoom quang 10x hd trg quan sat chi tiét ddi tuong
di ¢ xa hay gan. PZ6122 duogc lap & céc vi tri trong yéu & trung tam siéu thi

dé c6 thé bao quét xung quanh va zoom chi tiét tirng khéach hang.

Hinh 1.2. Camera dung trong siéu thi Metro



- Camera IP7131 la dong camera c6 dinh duoc lap phan tan & cac vi tri
trong siéu thi nhu doc cac ké hang, 16i di, goc nhin ¢ dinh kiém soat tét
khach hang khi ho lva chon hang hda trén ké, d& dang nhan dién duoc ké xau
lay cap d6 hay mac tdi khach hang.

b. Hé théng bdo déng trong siéu thj

Trong siéu thi Metro Hai Phong coi béo chay duoc dat khap cac gian hang
va nha kho. Khi xay ra su ¢ cac nhan vién, khach hang an nit bao dong, tin
hiéu nay duoc truyén vé phong diéu khién dé giai quyét su ¢b. O cac vj tri dat
cdi bao dong co cac tu dung cudn voi, cac thiét bi bao ho dé co thé sir i dam

chay ngay tai chd.

Hinh 1.3. Chudng bao dong su ¢b chay cua siéu thi

Chuédng bao dong va hé thdng tu dong phun nudc chita chay duoc thiét ké
riéng biét dé tranh cac truong hop bao dong gia 1am nudc phun ra giy hu

hong thiét bi va hang hoa. Chi khi ndo xay ra su ¢6 chay nhiét do ting cao



lam v& cac dau Sprinkler nudce s& duoc phun ra véi &p lyc Ion dap tit dam
chay tai khu vuc ma no6 bao vé.
Ngoai ra, trong siéu thi con c6 cac chuéng bao déng bi dot nhap, bao dong

ké xau lay cap do.

1.1.3. Co s& ly thuyét xac dinh phu tai tinh toan

Xac dinh nhu cau sir dung dién caa cong trinh 12 nhiém vy dau tién cua
viéc thiét ké cung cép dién. Xac dinh chinh xac phu tai tinh toan 1a mot viéc
rat quan trong vi khi phu tai tinh toan dugc xac dinh nho hon phu tai thyc té
thi s& giam tudi tho cua cac thiét bi, doi khi dan dén chay nd va nguy hiém.
Con néu phu tai tinh todn 16n hon phu tai thuc té thi cac thiét bi duoc chon sé
qua 16n va gay lang phi vé kinh té.
1.1.3.1. C4c thong so6 dic trung cia thiét bi tiéu thu dién
a. Cong sudr dinh mac Py,

Pam 12 cONg suat ghi trén nhan hiéu may hoac ghi trong ly lich may. Boi
v6i dong co cong suat dinh mirc chinh 1a cong suét trén truc dong co. Cong

suat dau vao cua dong co chinh 1a cong suat dat:

P, Pon (1-1)
. o
Trong do, P4: cOng suat dat cta dong co.
Pam: €ONQ suat dinh mic cua dong co.
Nae: iéU suat dinh muc cua dong co.
Do 1y khé cao (0,8 - 0,95) nén dé tinh toan don gian cho phép lay P, ~ P,
b. CONng sudt ddt P,.
+ Pbi vai thiét bi chiéu sang, cong suat dat la cong suat ghi trén dé hay
bau dén.
+ Pbi v6i dong co dién: 1am viéc & ché do6 ngan han céng suat dinh
muc dugce tinh toan qui d6i vé cdng suat dinh mac & ché do dai han tac 1a qui

d6i vé ché @6 1am viéc c6 hé sé tiép dién cua dong co % = 100%.



Cong thire qui doi : Py ~ P'aw = Paw. [, (1-2)
Trong d6, P’4,: €ONg suit dinh mue da qui doi vé ché do 1am viéc dai han.
Pam ,€am: C4C tham s dinh mirc cho trén vo may.
+ D6i voi may bién ap cua 1o dién:
P+ = San - COSQa (1-3)
Trong d6, Sam: €6NQ suat biéu kién dinh muac cua may bién ap.
COSQam: Né s6 cOng suat dinh mic.
+ Poi voi may bién &p han, cong suét dat dugc tinh toan qui doi vé hé
SO tiép dién eqm:  Pg=S,,-COS@4/Ean (1-4)
Cac tham s dinh mitc da cho trong ho so may.
c. Hé s6 sir dung Ky .
kg 12 ti SO gitra phuy tai tac dung trung binh véi cong suat dat P4 (hay cong suat

dinh muc Pg,,) trong mot khoang thoi gian xem xét (te ).

+ D6i voi mot thiétbi: = o (1-5)
P

dm

+ Dbi voi mot nhom thiét bi

Zpbi std'pdm
=D T (L-6)

Fim ; Pami D P
1

d. Hé sé nhu cdu (Kne < I).

Hé s6 nhu cau ki 1a chi so giita cong suat tinh todn Py (trong diéu kién

thuc té) hoic cong suat tiéu thu (trong diéu kién van hanh) véi cong suat dat
P, (cdng suat dinh mc Py,,) caa nhdm hé tiéu thu.

F)It Pl[ P

Pd Ptb

—k. k 1-7)

max "~ sd
m

Ciing gidng nhu hé sb cuc dai, hé sb nhu cau thuong tinh cho phu tai

tac dung. D4i voi phu tai chiéu sang: ki. = 0,8.



e. Hé sé dong thoi K.

Hé s6 Kat la ti s6 gitra cong suat tac dung tinh toan cuc dai Py tai nat khao
sat cua hé thong cung cap dién véi tong cac cong suat tac dung tinh toan cuc
dai Z p,; Cua cac nhdm hg tiéu thu riéng biét néi vao nat do.

i=1

P

> Py
i=1

f. S thiét b tiéu thu dién ning hig¢u qud Ny,

Ky = (1-8)

Gia thiét c6 mot sé nhdm gom n thiét bi ¢ cong suat dinh mac va ché
d6 1am viéc khac nhau thi nyg 12 sé thiét bi tiéu thu dién nang hiéu qua cua
nhém d6, 12 mot s6 quy doi gom co npgthiét bi ¢ cong suat dinh mirc va ché
d6 1am viéc nhu nhau va tao nén phu tai tinh toan bang phu tai dién tiéu thu
thuc béi n thiét bi tiéu thy trén.
1.1.3.2. Cac phwong phap xac dinh phu tai tinh toan

Hién nay, trong hé thong cung cip dién ngudi ta c6 nhiéu phuong phap
xéc dinh phu tai tinh toan va mdi phuong phap d6 c6 wu nhuoc diém riéng.

a. Xdc dinh phu tdi tinh toan theo sudt tiéu hao dién néing trén don vi san pham.

Déi véi cac ho tiéu thu co dob thi phu tai thyc té khong doi, phu tai tinh
toan Py bang gia tri trung binh va dugc xac dinh theo suit tiéu hao dién ning
trén mot don vi san pham khi cho trudc tong san pham san xuét trong mot

khoang thoi gian. Py = Pg, = %.WO (1-9

Trong d6, M, : s6 lugng san pham san xuat trong 1 ca.

Tea: thoi gian caa ca phu tai 16n nhat, h.

W, : suét tiéu hao dién nang cho mét don vi san phém, Wh/dvsp.
Khi biét W, va tong san pham san xuat trong mot nim M cua phan xuéng hay

Xi nghiép véi hé sd dong dién bang 1.

Py = (1-10)

Tmax
Trong d6, Trmax: thoi gian st dung cong suat 16n nhat, h.



b. Xdc dinh phu tdi tinh todn theo sudt phu tdi trén mét don vi dign tich san
Xuat.

Cong thac tinh: Py =po. F (1-11)
Trong d6, F : dién tich bd tri nhém ho tiéu thu, m?.

Po: SUAt phu tai trén mot don vi dién tich san xut 1a 1 km, kW/m?.,

Suét phu tai tinh toan trén mot don vi dién tich san xuat phu thudc vao
dang san xuat va dugc phan tich theo so liéu thong ké. Phuong phap nay chi
cho két qua gan dung. Puoc dung cho tinh phy tai cac phan xudng c6 mat do
may maAc san xuat twong doi déu (phan xuong dét, phan xuong co khi..).
c. Xéc dinh phu tai tinh toan theo cong suat dat va hé s6 nhu cau.

Phu tai tinh toan ctia nhdm thiét bi c¢6 clng ché do lam viéc duoc tinh

theo cac cong thirc:  Py=kne. 3" p, (1-12)
i=1
S = {P*+Q* = f (1-13)
Cosg
Quw=Pu. 1gp (1-14)
O day, ta lay P, = P, thi ta dugc: Py - Ky . z Pani (1-15)
i=1

Trong d6, kne: hé s6 nhu cau caa nhom thiét bi tiéu thy dic trung.
tge : tng Vi hé sb cdng suat cose dic trung cho nhom thiét bi.
Ps, Ow Sw: €ONg suat tac dung tinh todn, céng suat phan khang
tinh toén, céng suat tinh toan toan phan, kW, kVAr, kVA.
Néu hé sb coso ctia cac thiét bj trong nhém khong gidng nhau thi phai
tinh dén hé s cong suat trung binh :

COSOn = P, cose, + P, cose, + ...... + P, cose, (1-16)
o P+P,+..+P,

Trong 6, cosg;: hé s6 cong suat caa thiét bi thir i.

Pi: cdng suét tac dung cua thiét bi dién thi i.



Phu tai tinh todn & diém nat caa hé thdng cung cip dién (phan xudng,
toa nha, xi nghiép..) dugc xac dinh bang tong phu tai tinh toan cia nhom thiét

bi ndi dén nat nay co ké dén hé sb ddng thoi:

See = K \/(zl pmjz +@Qnij2 (1-17)

Trong do, Zn:Pm : tong phu tai tac dung tinh toan cua cac nhom thiét bi, kKW.

i=1

3°Q : tdng phu tai phan khang tinh toan cia cac nhém thiét bi, KVAT.

=)
Kqe: hé s6 dong thoi (0,85 +1).
Kmax: hé s6 cuc dai.
Phuong phéap nay c6 uu diém 1a don gian, tinh toan thuan tién, nén no la
phuong phap thuong dung. Nhuge diém cua phuong phéap nay 1a kém chinh
X4c Vi Knctra so tay, thuc té 1a mot sé lieu phu thuoc ché @6 van hanh va s
thiét bi trong nhém nay (ma so tay thudng khong tinh dén céc yéu tb do).
d. Xdc dinh phu tdi tinh toan theo hé sé cuc dai Knay va cong sudt trung binh Py,
Khi can nang cao d6 chinh xé&c cua phu tai tinh toan hozc khi khdng c6

cac sb liéu can thiét dé ap dung cac phuong phap tuong ddi don gian thi ta sir

dung phuong phap nay.
Ptt: kmax . Pca — kmax- ksd -Pdm (1 - 18)
hay : I:)ttz knc- Pdm (1 - 19)

Phuong phép nay c6 uu diém cho két qua twong ddi chinh xac vi khi
xac dinh s thiét bi hiéu qua ta phai xét toi hang loat cac yéu té quan trong
anh huong téi sé lugng thiét bi trong nhom, sé thiét bi c6 cong suat 16n nhat
cling nhu su khac nhau vé ché do lam viéc gitra ching.

Véi s6 lidu thu tap duoc tuong d6i chi tiét, thuc hién viéc phan nhoém
cac thiét bi tidu thu dién. Sau d6 ta xac dinh phu tai tinh toan caa mot nhém n
may theo cong suét trung binh Py, va hé sé cuc dai kma theo céc cong thirc

Sau:



n

Ptt = kmax 'Ptb = kmax 'ksd Z Pdmi (1 = 20)

i=1

Q,=PF, 180 (1-21)
I, = (1-22)
" v,

Trong do, n: s6 thiét bi trong mot nhom.
Py : ¢6ng suit trung binh cta nhdm phu tai trong ca may tai 16n nhat.
Pam : €ONQ SUAt dinh mac caa may, KW.
Udm : dién ap day dinh muc cua ludi, V.
Ksg : hé s6 sir dung cong suat tac dung cua nhom thiét bi.
Kmax : Né 5O cuc dai cong suat tac dung cua nhom thiét bi
Nhg: SO thiét bi dung dién higu qua.
* Céc budc xac dinh Ny,

- Budc 1: Xac dinh ny 1a sb thiét bi ¢ cong suat 16n hon hoic biang mét

nira cOng suat cuaa thiét bi co céng suat 1on nhat.

_Buéc2: Tinh P =D Py, (1 -23)
i=1
. sk nl
-Buoc 3: Tinh  n = (1-24)
P
Pr=— (1-25)

- Budc 4: Tra [4, trang 255] ta duocC nyg™* theo n* va P*

- Budc 5: Tinh npg= n. Npg* (1-26)
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1.2. CUNG CAP PIEN CUA SIEU THI METRO HAI PHONG
1.2.1. Mit bing cung cap dién

Nha
giri
Xe

Khu vue san ¢6 mai che

Khu vire quiy thu ngan

Céc phong
hanh chinh

Cac gian hang ban san

pham

Tram
bién
ap

Khosé 1

Kho 562

Kho s6 3

Hinh 1.4: So ¢6 mat bang cung cap dién siéu thi Metro Hai Phong

1.2.2. Mét s6 yéu cau vé cung cap dién trong siéu thi

Hé thdng cung cdp dién rat quan trong, khéng cd nguén dién siéu thi

khong thé hoat dong dugce do dé viéc cung cap dién phai dam bao nhiing yéu

cau sau [1]:

a. Pé tin cdy cung cdp dién

O siéu thi Metro Hai Phong viéc cung cap dién phai dam bao tinh lién tuc,
néu ludi cip dién qudc gia bi mat thi phai cd nguén phat dy phong vi néu xay
ra mat dién cac hé thong an ninh, chiéu sang, bao quan lanh, ctu hoa, ...
khong hoat dong 1am mat mat, hong hang hoa, dinh tré qué trinh ban hang.

Dic biét néu xay ra chay nb thi s& gdy mat mat thiét hai 16n cho siéu thi. Vi
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vay, viéc cung cap dién 1a rat quan trong doi hoi nhiing yéu cau 6n dinh, lién
tuc cao.
b. Chdt lwong dién

Chét luong dién duoc thé hién qua hai thong sé: tan sé (f) va dién &p (V).
CAc tri s6 nay phai lam trong pham vi cho phép. Trung tam diéu do qudc gia
va cé4c tram dién ¢ nhiém vu 6n dinh cac thong sé nay.

+ Tan sb f duoc git 50+ 0.5Hz.
+ Pién ap yéu cau do léch |SUl= U — Udm<5%Udm. Do léch dién &p khac
véi ton that dién ap (hiéu sé dién ap giira dau va cudi ngudn cua cling cip
dién ap).
c. Tinh kinh té

Tinh kinh té cia mot phuong an cung cap dién thé hién qua 2 chi tiéu: vén
dau tu va chi phi van hanh.
+ Von dau tu cua mot cong trinh dién bao gom tién mua vat tu, thiét bi, tién
van chuyén, thi nghiém, thir nghiém, mua dét dai, dén bu, tién khao st thiét
ké, lap dat va nghiém thu.
+  Phi ton van hanh: bao gém cac khoan tién phai chi phi trong qua trinh van
hanh cong trinh dién: luong cho can bo quan 1y, ki thuat, van hanh, chi phi
bao dudng va stra chira, chi phi cho thi nghiém thir nghiém, do ton that dién
nang trén cong trinh dién.

Thong thuong hai loai chi phi ndy mau thuan nhau. Phuong an céap dién
t6i wu 1a dung hoa hai chi phi trén, d6 1a chi phi tinh toan hang nim nho nhat
d. Tinh an toan

An toan thuong dit 1én hang dau khi thiét ké, lap dat va van hanh cong
trinh dién. An toan cho can b van hanh, cho thiét bi, cong trinh, cho khéch
hang va cac cong trinh xung quanh.

Nguoi thiét ké va van hanh cong trinh dién phai tuyét d6i tuan thi cac quy

dinh an toan dién.
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1.2.3. Cung cap dién cho tram bom ciu héa caa sidu thi Metro Hai
Phong

Siéu thi Metro Hai Phong duoc cap dién tir duong day 11kV cua luéi dién
qudc gia. Ngudn dién nay qua diém déu dién dan dén 2 may bién ap ha thap
dién ap xudng va phan chia tgi cac phu tai trong siéu thi.
a.May bién ap sé 1

Ch thich cac phan t trong hinh 1.5:

+ SUPPLY TRANSFORMERZ: ngudn ra thir cap cua may bién ap s6 1 co
cong suat 1a 800kV A, dién ap day 1a 400V, dién &p pha la 230V, tan s6 50Hz.

+ T1,T2,T3,T4: 1a cac bién dong, dong so cap 1250A, dong thir cap 5A

+ Q1,Q2: Aptomat c6 chirc ning dong cat mach dién, bao vé ngan mach va
qua tai

+ F1: 1a cau chi bao vé ngin mach

+ HI1,H2,H3: Cac dén mau xanh bao pha

+ Al: Tu diéu khién cho may bién ap sé 1

C4c bién dong T1, T2, T3, T4 dong so cap dinh mic 1a 1250A, dong dinh
muc thir cap 12 5A ¢6 nhiém vu bién dbi dong dién tir mét tri s6 16n xudng tri
s6 nho dé lay tin hiéu do luong.

Pau ra tha cap cia bién dong T1 sé duoc dua dén 2 dau AL va AK cua ro
le A4, dau ra thi cip cua bién dong T2 sé& duge dua d¢én 2 dau AL va AK cua
ro le A5, dau ra thtr cap cua bién dong T1 s& duoc dua dén 2 dau AL va AK
cta ro le A6 (' ban vé s6 32 phu luc 1) nham muc dich bao vé qua dong cho
may bién ép.

Pau ra tha cap cua bién dong T4 duogc ndi véi dau AL va Ak cua ro le A3
( ban v& s6 30 phu lyc 1).

Trong qué trinh van hanh hé théng dién c6 thé xuat hién tinh trang su ¢
va ché do 1am viéc khong binh thudng cia cac phan tir [1], cac su ¢b kéo theo

hién tuong dong dién ting kha cao va dién &p giam kha thap, cac thiét bi c6
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dong ting cao chay qua c6 thé bi ¢t ndng qua mic cho phép va bi hu hong.
Khi dién ap giam thap céc thiét bi khong thé 1am viéc binh thuong. Cac ché
d6 1am viéc khong binh thudng 1am cho dién ap, dong dién va tan s léch khoi
gidi han cho phép néu kéo dai s& xuat hién su cb 1am rdi loan hoat dong binh
thuong caa cac hé thong trong siéu thi. Thiét bi bao vé role c6 chiic ning tu
dong bao vé khi su b trén xay ra, khi xuat hién sy ¢6 phat hién nhanh chong
va diéu chinh cho hé théng hoat dong an toan. Ta Al c6 chic niang diéu chinh
dién ap khi dién ap vuot qua muac cho phép hoic dién ap qua thap duoc diéu
khién bai bo PLC-2.

bién ap thtr cip cua may bién 4p sé 1 qua may cit Q1 dua dén cac phu
tai. May cit Q1 c6 dong dinh mirc 13 1250A dung dé dong cit dong dién phu
tai, bao vé qua tai va ngan mach. Tt may cat Q1 ngudn dién duge dua dén ta
dién cua hé thdng lanh qua may cat Q3 c6 thong sé dong dinh muc 12 1000A.
Hé théng lanh dugc cap nguon véi tong cong suat 1a 452kW. Bong thoi trong
ban v& s6 34 M1 va M1 14 2 quat dugc lai boi dong co xoay chiéu 1 pha c6
cau chi F6, F7 théng sé dong dinh muc 1a 10A bao vé ngan mach va qua tai
cho dong co. Cau chi F8 c6 thong sé dong dinh muc 1a 6A bao vé cho bo
chinh luu 230v/24VDC-5A .

Tiép theo (ban v& s6 40 phu luc 1) ngudn dién co thiét bi chong sét
( Overvoltage arrester ) c6 chirc ning bao vé thiét bi dién khoi bi qua dién ap
do sét. Pau thiét bi chong sét dugc néi véi 3 duong day dau kia noi voi dat.
Khi ¢ dién ap dinh mirc khong c6 dong dién di qua thiét bi, khi c6 dién ap cao
thi nhanh chong dan dong dién xudng dat dé dién ap cao khdng anh huang toi
thiét bi sau d6 ngin dong dién do dién ap dinh muc chay xuéng dat. Cac cau
chi tu roi Q9, Q10, Q11, Q12, Q13, Q14 co chirc ning bao vé ngan mach.
Qua cau chi ty roi Q12 cap ngudn cho ta dién cua hé thong théng gi6 ( SS2
VENTILATION ), tir cau chi Q13 cap ngudn cho quay lam lanh thuc pham
( CHILLER NON-FOOD ) c6ng suat 115kW. Ngoai ra, qua cau chi tu roi
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Q10, Q14 cip ngudn dén céc tu du phong nham muc dich sir dung cho cac
nhu cau mé rong sau nay.
Tir méy cat Q1 qua cau chi tu roi Q15 ¢6 thong sé dong dién dinh muc 1a
315A cip ngudn cho ta dién cua tu thit ( SDB-7 MEAT ), qua cau chi tu roi
Q16 c6 thdng sé dong dinh muc 250A cap ngudn cho khu vuc quay thu ngan
( SDB-4 CASHIER AREA ), qua cau chi tu roi q17 con dugc bé tri thém ta
du phong ( ban vé& s6 41 phu luc 1)
May bién &p s6 1 duoc hoa chung vai may bién ap s6 2 (ban vé so 45 va
50 phu luc 1).
b.May bién ap sé 2
May bién 4p s6 2 ¢ cong suat 800 kVA dugc hoa dong bo véi may bién
ap s6 1. bién ap ra thu cap 1a 3x400/230V/50Hz.
Ch thich cac phan ta trong hinh 1.6:
+ SUPPLY TRANSFORMER 2: nguon ra tht cap caa may bién ap s 1 c6
cong suit 1a 800kV A, dién ap day 1a 400V, dién &p pha la 230V, tan s 50Hz.
+ T5, T6, T7, T8: la cac bién dong, dong so cap 1250A, dong thir cap 5A
+ Q1,Q2: Aptomat c6 chirc nang dong cat mach dién, bao vé ngan mach va
qua tai
+ F2: 1a cau chi bao vé ngan mach va qua tai cho ta diéu khién A2
+ H4,H5H6: Cac dén mau xanh bao pha
+ Al: T diéu khién cho may bién ap s 2

Pau ra tha cap cua bién dong T5 s& duoc dua dén 2 dau AL va AK cua ro
le A4, dau ra thir cap cua bién dong T6 s& duoc dua dén 2 dau AL va AK cua
ro le A5, dau ra thtr cap cua bién dong T7 s& duoc dua dén 2 dau AL va AK
cta ro le A6 ('ban vé sé 32 ) nham muc dich bao vé quéa dong cho may bién
ap. Dau ra tht cap cua bién dong T4 duoc ndi véi dau AL va Ak cta ro le A3
(ban v& s6 30).
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Hinh 1.6. May bién &p s6 2
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Hinh 1.7. Ngudn du phong
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Ta Al c6 chtic nang diéu chinh dién 4p 6n dinh khi dién 4p ting qua cao hoic
quéa thap thong qua role B va role C.

Tur may cat Q4 c6 dong dinh muc 1a 1250A ngudn dién duoc phan phoi
dén céc ti du phong dugc bao vé ngan mach béi cau chi tu roi Q19, Q20,
Q21, Q22, Q23 ( ban v& 60 va 61 ). Va dugc phan phdi dén ta dién cua quay
banh ( SDB-14 BAKERY ), hé thdng camera bio dong ( SDB 11
TECHNIQUE ), quay thuc pham ( SDB-1 FOOD ) ( ban vé s6 70 phu luc 1).
C6 thiét bi chong sét ( ban vé s6 71 phu luc 1) chiic ning bao vé.cac thiét bi
dién khoi bi qua dién ap do sét.

Puong day thir cip tir may bién 4p s6 2 dugc ndi véi ngudn du phong
chay bang may phét diezen qua may cit Q8 bao vé ngan mach va qua tai ( ban
vé s6 80 ) va cap ngudn cho ta dién diéu khién bom sd 1 va bom bu ap
( FIRE-FIGHTING PUMP 1), ta dién diéu khién bom sé 2 ( FIRE-
FIGHTING PUMP 2 ), dong thoi cap cho phong may cha mang ( SDB6
EDP ), dén su ¢ ( SDB21 SAFETY LIGHTING) va cac ti du phong dé phuc
vu cho nhu cau sir dung sau nay ( ban vé s6 81 phu luc 1) cac cau chi ty roi
Q35, Q37, Q38, Q39, Q40, Q41 bio vé ngan mach.

c. May phat du phong

Siéu thi Metro Phong lap dit may phat dién cong suat nham muyc dich dy
phong khi ngudn dién tir ludi dién qudc gia bi mat hodc gap cac su cd ngoai y
mubn nham han ché thap nhat su ¢6 mat dién. Vi néu mat dién sé& lam ngung
tré hoat dong cua siéu thi gay thiét hai vé kinh té ciing nhu an ninh cta siéu
thi.

1.3. TRANG THIET BI PIEN CUA SIEU THI METRO
1.3.1. Cam bién do ap suat
Trong hé théng bom ciru hoa role ap suat dugc sir dung dé do ap suat luu

luong nude trong duong dng nham muc dich giam sat va diéu khién hé thong
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lam viéc an toan. Khi &p sut tut xudng 7kg/cm? thi bom bu ap Jockey s& tu

dong hoat dong dé bu luong nude di mat. Khi 4p suat vuot qué ngudng

7kg/cm thi cac bom s€ bi dung hoat dong.

Hinh 1.8. Role ap suat ding trong hé thdng cau hoa cua siéu thi Metro

1.3.2. Cam bién nhiét d¢

Trong hé thdng cttu hoa cac dau Sprinkler dugc gan mot bau thay tinh dai
khoang 2.5mm dung chat long 1a thuy ngan, khi xay ra su ¢6 chay bau thuy
tinh nay s& hap thu nhiét, chat long bén trong s& gian nd lam ting ap luc bén
trong. Toi mot nhiét d6 nao do ( khoang 68°C ) &p luc bén trong ap luc bén
trong vuot qua sic chiu dung cira bau thuy tinh va 1am v tan n6 ra. Két qua
13 nuée trong duong éng s& dugc phun ra do co ap luc tinh 16n dap tat dam

chay.
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CHUONG 2.

PHAN TICH TRANG BI PIEN HE THONG LANH TRONG
SIEU THI METRO HAI PHONG

2.1. GIOI THIEU TONG QUAN VE HE THONG LANH TRONG SIEU
THI METRO HAI PHONG
2.1.1 Khéi quat chung vé hé théng lanh

Trong siéu thi Metro Hai Phong hé thong lanh thuc su can thiét. N6 gidp
bao quan thuc pham nhu rau qua, thit c&, kem, sira, ...duoc lau dai. Tuy vao
yéu cau nhiét do, thoi gian bao quan cua thuc pham ma hé théng s& ¢ cac
phuong phap lam lanh khac nhau .

Hé thong lanh duoc lap dat tu dong héa nham van hanh toan bd hé théng
lanh hoic tirng phan thiét bi mét cach tu dong, chac chan, an toan va véi do
tin cay cao ma khéng can sy tham gia truc tiép cua céng nhan van hanh [2]:

Trong quéa trinh van hanh tram lanh, nhiét do cta d6i twong can 1am lanh
thuong bi bién dong do tac dong cua nhitng dong nhiét khac nhau tir bén
ngoai vao hoic tir bén trong budng lanh. Giir cho nhiét d6 nay khong d6i hay
thay d6i trong pham vi cho phép 1a mot nhiém vu caa diéu chinh may lanh.
Poi khi viéc diéu chinh nhitng qué trinh cdng nghé lanh khac nhau lai phai
lam thay doi nhiét do, do 4m va dai luong vat ly khac theo mot chuong trinh
nhat dinh.

Hé théng tuw dong c6 chirc nang diéu khién toan bo sy 1am viéc cua hé
théng may lanh, duy tri dugc ché do van hanh téi wu va giam ton hao san
pham trong phong lanh. Bén canh viéc duy tri tu dong cac thong sé ( nhiét do,
&p suat, do am, luu luong, mac long... ) trong giéi han di cho, ciing can bao
vé hé thong thiét bi tranh ché do 1am viéc nguy hiém. Pay chinh 13 yéu cau

bao vé hé thong tu dong.
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Do duoc lap dat tw dong hda nén su 1am viéc cua tram lanh c6 vu diém so
véi diéu khién bang tay 1a giir on dinh lién tuc ché do l1am viéc hop 1y. Uu
diém nay kéo theo maot loat cac uu diém vé ting thoi gian bao quan, nang cao
chat luong san pham, giam tiéu hao dién ning, ting tudi tho va do tin cap cua
may va thiét bi, giam chi phi nuéc 1am mat, giam chi phi van hanh va chi phi
lanh cho mot don vi san pham g6p phan ha gia thanh san pham.... Viéc bao
vé tu dong cling dugc thuc hién nhanh chong, dam bao va tin cay hon thao tac
cua con nguoi.

2.1.2. Mot s6 phwong phap lam lanh

C6 nhiéu phuong phap 1am lanh budng va xir ly san pham

Cac loai dan truc tiép hodc gian tiép déu dat trong buong lanh con loai
dan quat gi6 cudng buc c6 thé dat ngoai budng lanh.

Xt ly lanh truc tiép 1a gia lanh san pham hoac két dong san pham truc
tiép bang cac dan lanh bén trong 1a mdi chat lanh s6i. Gia lanh san pham bang
cac to dan quat gi6 co téc @6 trung binh gié nho. Nguoi ta ciing ¢ thé bé tri
dan bay hoi tryc tiép hoac nhing san pham vao freon dang soi.

Xt Iy lanh gian tiép qua nuéc mudi 1a phai st dung thém vong tuan hoan
nudc mudi gitra cac may lanh va san pham. San pham thai nhiét gian tiép qua
nudc mudi téi moi chat lanh soi.

a. Lam lgnh truec tiép

Lam lanh budng truc tiép 1a 1am lanh budng bang dan bay hoi dat trong
budng lanh. Mai chat long lanh s6i thu nhiét caa méi truong budng lanh. Dan
bay hoi c6 thé 1a cac loai dan d6i luu ty nhién hoic cudng btc bang quat gio.

Nhiét do trong dan lanh khong khi d6i luu ty nhién thap hon nhiét do
budng dén 10° C. Trong hé théng 1am lanh truc tiép méi chat lanh long ¢ thiét
bi ngung tu di qua van tiét luu dé vao dan lanh . Dan lanh dit trong budng

cach nhiét. M6i chét lanh long sdi trong dan, thu nhiét cia khong khi sau d6
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dugc may nén hat vé dé duoc nén Ién &p suét cao va day tro lai thiét bi ngung
tu.
Hé thdng 1am lanh truc tiép c6 cac vu diém sau

- Thiét bi don gian vi khdng can mét vong tuan hoan phu.

- Tudi tho cao, kinh té hon vi khong phai tiép xuc voi chat gay han
ri (nuwdc mudi).

- [t ton that nang luong dung vé mat nhiét dong vi hiéu nhiét do
giita buong lanh va dan bay hoi truc tiép bao gio cling nhé hon hiéu nhiét do
giita buong voi nhiét do bay hoi gian tiép qua nuéc mudi.

- Tbn hao lanh khi khai dong nhé. Thoi gian tir lic mo may téi luc
dat nhiét do yéu cau s& nhanh hon.

- Nhiét do cua phong lanh c6 thé duoc gidm sat qua nhiét do soi
ctia mdi chét lanh.

- D@ dang diéu chinh nhiét ¢ bang cach dong ngit may nén.

Nhuoc diém cua hé thong 1am lanh truc tiép :

- Khi 1a hé théng 1am lanh trung tam, c6 nhiéu ho sir dung thi
lugng mdi chat lanh nap vao may s& can rat nhiéu, kha nang ro ri moi chat 1a
rat 16n. Viéc cap long cho dan bay hoi & xa 1a kho khan vi ton that ap suat.

- Trit lanh caa hé théng kém, khi ngiing hoat dong may nén thi hé
théng s& mat lanh mét cach nhanh chéng.

b. Lam lanh gian tiép

Lam lanh budng gian tiép 1a 1am lanh budng biang cac dan chat tai lanh
(nuéc mudi). Thiét bi bay hoi dat ngoai budng lanh. Mai chét lanh 16ng sdi
lam lanh nudc mudi va nude mudi duge bom tuan hoan dén céc dan lanh. Sau
khi trao doi nhiét véi khong khi trong budng lanh nuéc mudi néng Ién s&
dugc dua trd lai dan bay hoi dé 1am lanh. Cac dan nuéc mudi trong budng

lanh ciing c6 thé 13 d6i luu tu nhién hozc ddi luu cudng birc
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- Vong tuan hoan mai chét lanh ¢ tac dung 1am lanh nudc mudi
(chat tai lanh).

- VOng tuan hoan nudc mudi dé tai nhiét tir budng lanh dén binh bay
hoi hodc ¢6 thé nodi vong tuan hoan nuéc mudi cap lanh tir dan bay hoi dén
budng lanh.

Néu nhiét do bay hoi cua moi chit lanh >5°C thi chit tai lanh 13 nudc,
nhiét d6 bay hoi dén —189C thi chat tai lanh la dung dich NaCl, nhiét do bay
hoi dén —45°C thi chét tai lanh 1a dung dich CaCl,,. Trong hé théng diéu

hoa khong khi chét tai lanh 1a nudc.

Binh gidn no duoc dung dé can bang dung dich khi bi giin né vi nhiét
dam bao su hoat dong binh thuong ctia bom.

Nhiét ¢6 caa mdi chét lanh thdp hon nhiét d6 nudc mudi tir 4—6°C.
Nhiét d6 nuéc mudi thip hon nhiét dd khdng khi trong budng tir 8—10°C véi
dan déi luu tu nhién.

Uu diém cua phuong phap 1am lanh gian tiép :

+ Do an toan cao. Chat tai lanh 1a nudc mudi khong chay né, khong doc hai
Vi co thé séng.
+ Khi ¢6 vong tuan hoan nuéc mudi thi may lanh c6 cau tao don gian hon.
Puong dng dan méi chat lanh ngan hon. Cac cong viéc khai thac, bao quan va
van hanh dé dang hon.
+ Nudc mudi ¢ kha nang trir nhiét 16n nén sau khi may lanh ngung lam viéc
thi van can duy tri duoc lanh sau mét thoi gian dai.

Nhuoc diém cua hé thong:
+ Ning suat lanh cia may bi giam do su chénh léch giira nhiét d6 budng
lanh va nhiét 6 méi chat lanh 16n.
+ Heé théng cong kénh vi phai thém vong tuan hoan nudc mudi.
+ Nudc mudi tuy khdng gay chay nd nhung c6 tinh dn mon rat manh, gy hu

hai cho thiét bi tiép xdc véi nuéc mudi va hoi mudi.
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2.1.3 Mbi chat 1am lanh va chét tai lanh
a. Moi chdt lanh

M®i chat lanh (con goi 1a tAc nhan lanh, ga lanh hay cong chat lanh) 1a
chat méi gidi sir dung trong chu trinh nhiét dong nguoc chiéu dé thu nhiét cua
moi trudng c6 nhiét do thap va thai nhiét ra moi trudong c6 nhiét do cao hon.
M®i chat tuin hoan duoc trong hé thdng 12 nho qua trinh nén.

O may lanh nén hoi, sy thu nhiét caa méi truong cd nhiét do thap nho qué
trinh bay hoi ¢ 4p suat thap va nhiét do thap, su thai nhiét cho moi truong co
nhiét d6 cao hon nho qua trinh ngung tu 4p suat cao va nhiét do cao. Sy tang
4p suat & qua trinh nén hoi va giam 4p suat nho qua trinh tiét luu hoac gian no
long

CAac yéu cau véi mdi chat lanh:

Do dic diém cua chu trinh nguoc, hé théng thiét bi, diéu kién van
hanh,... M6i chat can c6 nhitng dic tinh hoa hoc, vat ly hoc, nhiét dong,...
thich hop.

+  Tinh chat hoa hoc:

M®i chat can bén viing vé mat hda hoc trong pham vi &p suat va nhiét do
lam viéc, khong duoc phan huy, khong duoc polime hda. Mdi chat phai tro,
khong dn mon cac vat liéu ché tao may, dau boi tron, 6xi trong khong khi va
hoi 4m. Pam bao an toan chay no.

+  Tinh chat ly hoc:

Ap suat ngung tu khong duoc qué cao. Néu ap suat ngung tu qua cao, do
bén chi tiét yéu cau I6n, vach thiét bi day, dé ro ri moi chat. Ap suat bay hoi
khong duoc quéa nho, phai 16n hon ap suat khi quyén dé hé thong khong bi
chan khdng, dé lot khong khi vao hé théng. Nhiét d6 dong dic phai thap hon
nhiét do bay hoi nhiéu va nhiét do toi han phai cao hon nhiét d6 ngung tu
nhiéu. Nhiét an hoa hoi va nhiét dung riéng cang Ion cang tét. Do nhét dong

cang nho cang tét, dé giam ton that ap suit trén duong dng va céc ctra van. Hé
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s6 dan nhiét, téa nhiét cang 16n cang tét. Kha niang hoa tan nudc cang lon
cang tbt, dé tranh hién tuong tac am cho bo phan tiét luu. Khong dan dién.
+ Tinh chat sinh ly:

M®i chat khong doc hai véi nguoi va co thé séng, khdng gay phan tng
V6i co quan ho hap. Mdi chat co mui dac biét dé dé phat hién khi ro ri ra
ngoai (c6 thé pha thém chat tao mui néu khdng anh huong tsi chu trinh nén
lanh). M6i chat khdng l1am anh huéng xau téi san pham bao quan.

+ Tinh kinh té:

Gia thanh phai ha, tuy nhién do tinh khiét phai dat yéu cau. D& san xuat,
van chuyén, bao quan.

Lya chon mdi chat lanh hop Iy 1a mét trong nhitng van dé rat quan trong
khi thiét ké hé théng lanh.

Trong siéu thi Metro Hai Phong mdi chét lanh dugc st dung 12 R22 Vi
nhiéu wu diém nhu: Khong doc hai, khdng dé chay nd, khong an mon kim loai
den va kim loai mau, khi rd ri khéng lam hong thuc pham can bao quan, han
ché hoa tan dau, ¢ khoang nhiét do -20°C + -40°C khdng hoa tan dau. Tuy
nhién R22 la chat khi d& gay 6 nhiém moéi truong do pha huy tang 6z6n va
gay hiéu tng nha kinh.

b. Chdt tdi lanh

Chat tai lanh 12 mdi chat trung gian, nhan nhiét 6 caa di twgng can lam
lanh chuyén téi thiét bi bay hoi. Hé thong ding chat tai lanh 1a hé théng lam
lanh gién tiép.

Uu va nhuge diém

- Vé mat nhiét dong 1am lanh gian tiép qua chat tai lanh cd ton that
nang luong 16n hon do phai truyén qua chat trung gian.

- V& mat kinh té ciing tén kém hon do phai chi phi thém thiét bi :
bom, dan lanh, dudng dng cho vong tuan hoan chat tai lanh.

Nguoi ta thuong stir dung chat tai lanh trong cac trudng hop sau:
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- Kho sir dung truc tiép dan bay hoi dé 1am lanh san pham.

- M®ai chat lanh c6 tinh doc hai, c6 anh huéng khong tét dén moi
truong va san pham bao quan, chat tai lanh trung gian duoc goi 1a vong tuan
hoan an toan.

- Khi ¢6 nhiéu ho tiéu thy lanh va khi ho tiéu thu ¢ xa noi cung cap
lanh.

Chét tai lanh c6 thé & dang khi nhu khong khi, dang l6ng nhu nuégc mudi
cac loai, dung dich chat hitu co nhu ruou, métanol, étanol ,... nito 1ong, dang
ran nhu d4 kho va nuéc da, ...

Ciing nhu moi chat lanh, chét tai lanh ciing c6 mot s6 yéu cau sau:

- Piém dong dic phai thap hon nhiét d6 bay hoi, trong thuc té hiéu
nhiét do it nhat 1a 5Kk.

- Nhiét do sbi phai cao dé khi dirng may nhiét d6 chat tai lanh bang
nhiét d6 moi trudng thi chat tai lanh khdng bi bay hoi mat.

- Khéng an mo thiét bi.

Khong chay no, ré tién, dé kiém

Hé sb dan nhiét, nhiét dung dung riéng cang lon cang tét.

D6 nhét va khéi luong cang nho cang tét, dé thuan lgi cho tuan
hoan chét tai lanh.

Ciing nhu mdi chat lanh khdng c6 chat tai lanh nao dap Gng du tat ca céc
y&u cau da néu.

Khi can nhiét do 0°C thi nudce 14 chét tai lanh 1y tuéng. N6 dap wng hau
hét cac yéu ciu da néu. Nhung vi nhiét d6 héa rin cao (0°C) nén né chi dugc
sir dung trong pham vi diéu tiét khong khi, bao quan lanh trén 0°C.

Khi nhiét d6 thip hon nguoi ta ding nhitng dung dich mubi: NaCl duoc
st dung cho nhiét d6 >-15°C, CaCl,, ¢6 thé dat toi —45°C.

Mot s6 chat tai lanh thuong dung:

27



- Nudc : n6 1a chét tai lanh 1y tuong dap tng hau hét cac yéu cau da
néu. Nhuoc diém 1a déng diac ¢ 0°C.

- Dung dich nuwéc mudi NaCl va CaCl,

+ Dung dich mudi NaCl : né ciing dap tmg day du cac yéu cau cua
moi chat tai lanh 1y twong : ré, dé& kiém, an toan. Nhiét do hoa ran thap nhat o
—21.29C, nhiét do sdi mdi chit khdng dugc thap hon —16.2°C. Nhuoc diém
1a gay ra han ri va dn mon thiét bi manh liét.

+ Dung dich CaCl,,: ciing dép ting hau hét duoc yéu cau cho chat

tai lanh. Dung cho cac tng dung c6 nhiét d6 thap hon NaCl. Nhuoc diém la
an mon thiét bj gidng NaCl.
2.1.4. Thiét bi trao ddi nhiét ciia hé thong lanh
Trong cac hé thong lanh hién nay thi cac thiét bi trao ddi nhiét chiém

mot ty 18 rat 16n vé khéi luong (52-68%) va thé tich (45-62%) cia toan bo hé
théng. Trong d6 & hau hét cac hé thong lanh déu can co hai thiét bi trao doi
nhiét quan trong nhat 12 thiét bi ngung tu va thiét bi bay hoi. Ngoai ra, con c6
cac thiét bi phu khac ciing thuc hién qua trinh trao d6i nhiét khac nhau dé
nang cao hiéu qua hoat dong cua hé thong, d6 1a cac thiét bi trao doi hdi nhiét,
binh trung gian, binh tach dau,....
a. Thiét bi ngung tu

La thiét b trao d6i nhiét dé bién hoi méi chat lanh c6 ap suat va nhiét do
cao sau qua trinh nén thanh trang thai long. Péi khi trong céac thiét bi ngung
tu cOn xay ra qua trinh 1am lanh mdi chat long xudng nhiét o thap hon nhiét
d6 ngung tu, goi la moéi treong lam mat (thuong la nuéc hoac khdng khi).
Phan loai thiét bi ngung tu:
- Duya vao dang ciia mdi truong lam mat, chia thiét bi ngung ty thanh 4
nhom:

+ Thiét bi ngung tu lam mét bang nudc.

+ Thiét bi ngung tu 1am mat bang nudc — khdng khi.
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+ Thiét bi ngung tu 1am mat bang khong khi.
+ Thiét bi ngung tu lam méat bang méi chat sbi hay cac san pham cong
nghé.
- Dua vao dic diém cua qua trinh ngung tu moi chat, co thé chia thiét bi
ngung tu thanh 2 nhom:
+ Thiét bi ngung tu c6 méi chat ngung & mit ngoai cua bé mit trao doi
nhiét.
+ Thiét bi ngung tu c6 mdi chat ngung & mat trong cia bé mit trao doi
nhiét.
- Dua vao dic diém cua qué trinh chay ctia méi trudng 1am mat qua bé mat
trao doi nhiét, co thé chia thiét bi ngung tu thanh 3 nhom:
+ Thiét bi ngung tu c6 moi trudng 1am mat tuan hoan tu nhién.
+ Thiét bi ngung tu c6 mdi truong 1am mat tuan hoan cudng bic.
+ Thiét bi ngung tu c6 tudi chat long 1am mat.
b. Thiét bi bay hoi

Thiét bi bay hoi 1a thiét bi dé thu nhiét tir méi truong 1am lanh tuan hoan
giira thiét bi bay hoi va ddi tuwong l1am lanh dé nhan nhiét va 1am lanh d6i
tugng. Ciing c6 trudng hop ddi twong 1am lanh thai nhiét truc tiép cho moi
chat 1am lanh trong thiét bi bay hoi (Iam lanh truc tiép). Trong truong hop
lam lanh gién tiép moi truong trung gian goi 1a chat tai lanh.

Phan loai thiét bi bay hoi :

Thiét bi bay hoi st dung trong cac hé théng rat da dang. TUy thudc vao
muc dich st dung khac nhau ma nén chon loai dan cho thich hop. C6 nhiéu
cach phan loai thiét bi bay hoi.

- Theo méi trudng can 1am lanh:
+ Binh bay hoi dé 1am lanh chat tai lanh 1ong nhu nuéc, nuéc mudi. ..

+ Dan lanh khong khi, dugc str dung dé 1am lanh khéng khi.
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+ Dan lanh kiéu tim, c6 thé s dung 1am lanh khéng khi, chat léng
hoac cac san pham dang dac. Vi du nhu cac tam lac trong ti dong tiép xdc,
tréng 1am da trong ti da vay,...

- Theo muc @6 chira dung dich trong dan lanh:
+ Dan lanh kiéu ngap long.
+ Dan lanh kiéu khong ngap long.
Ngoai ra con phan loai theo tinh chat kin ho ctia méi trudng 1am lanh.
2.2 HE THONG LANH SAU CUA SIEU THI METRO HAI PHONG

2.2.1. Cau trac chung cia hé théng lanh hé sau
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Hinh 2.1. Cau trGc caa hé théng lanh hé am trong siéu thi Metro Hai
Phong

Hé théng 1a mot hé kin str dung cong chat long dé bay hoi. Cong chat khi
bay hoi ( tir dang 16ng sang hoi ) s& thu nhiét cua buong lanh.
a. May nen

May nén ( Compressor ): May nén dung 1a loai bom piston, hdt cong chat
& dang hoi tir dan bay hoi vé, nén tao &p suat cao, qua binh ngung trao doi

nhiét véi nudc 1am mat ngung tu bién thanh dang cong chét long cung cap
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cho dan bay hoi. Khi cdng chat long qua van tiét luu s& bién thanh dang hoi.
May nén trong hé théng lanh cé thé 1a loai mot xi lanh hozc nhiéu xilanh, nén
mot hay nhiéu cap tuy thuoc vao cong suét 1am lanh va nhiét @ 1am lanh yéu
cau.

Théng s6 ciia may nén: Gom c6 03 may nén loai pittong 2 cap

+ Dién ap cép cho dong co: Dién &p 3 pha 380V, tan s6 50Hz
+ S6 vong quay cua truc khiru: 1450 ( vong/phat )
+ Ap suat lam viéc: 25 bar

May nén lanh 13 bo phan quan trong nhat trong hé thong lanh. May lanh c6

nhiém vu :

- Lién tuc hat hoi sinh ra & thiét bi bay hoi.

- Duy tri &p suat P va nhiét do t can thiét.

- Nén hoi nén ap suat cao twong &ng Vi moi trudng 1am mat dé day vao
thiét bi ngung tu.

- Pua chat 1ong qua thiét bj tiét luu t6i thiét bi bay hoi, thuc hién vong
tuan hoan kin cua mdi chat lanh trong hé théng gan lién véi viéc thu
nhiét & moi truong lanh va thai nhiét & moéi truong ndng.

May nén gitr vai trd quyét dinh véi:

- Nang suat lanh

- Suét tiéu hao dién ning

- Tudi tho, do tin cay va an toan cua hé théng lanh.

Chinh vi vay, ty dong hoa may nén lanh dong vai trd quan trong nhat doi
Vi viéc ty dong hoa hé thdng lanh.

Ty dong héa may nén lanh yéu cau:

- Piéu chinh tyu dong nang suat lanh.

- Diéu khién va bao vé dong co may nén.

- Bao vé may nén khoi cac ché do lam viéc nguy hién nhu ap suit dau

day qua cao, ap suat hit qua thap, hiéu ap suat dau qué thap, nhiét do
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dau day qua cao, nhiét d6 dau quéa cao, mic dau trong cacte qua cao

hoac quéa thap. ...
May nén quan trong do chtrc ning cua nd trong hé thdng, mat khac do
gom nhiéu bo phan chuyén dong phirc tap nén chat luong, do tin cdy va ning
suat lanh cua hé thdng phu thudc chu yéu vao chét lugng, do tin cdy va ning

suat lanh cua may nén.

P B BB pEEEEE
i1 ¢E |

Hinh 2.2 Tu diéu khién va hé théng may nén
b. Binh ngung
Binh ngung ( Condenser ): Pugc dat trén mai nha cua siéu thi. Hoi cong
chat sau may nén c6 ap suit va nhiét do cao, dé bién hoi cdng chat thanh dang
long thi ta phai lay nhiét cua hoi cbng chat, tic 1a phai 1am mat cong chat.
Cong chit duoc 1am mat bang quat gié thdi khong khi vao.

Thong s6 cua quat nhiét dan ngung
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+ Model: Z.A FE080-SDS.6N.V7

+ Cong suat: 1.7kW

+ Tbc do quay cua truc: 480-760 ( vong/phut)

+ DBuong kinh quat: 800mm

Binh chua long ( liquid receiver ): Chaa cong chét hoa long sau khi ngung
ty
c. Van tiét luwu

Van tiét luu( Expansion vavle ): Cong chat long qua van tiét luu thi ap
suat bi giam manh, 1am cdng chat bién tir dang long sang dang hoi. Khi cong
chét bay hoi nhiét d6 s& giam manh, thu nhiét tir vat can 1am lanh. Van tiét
lwu ¢ chirc ning lam giam &p sut cua cdng chat va dung dé diéu chinh mic

(luu lugng) chat léng cung cap cho dan bay hoi.

d. Dan bay hoi

Dan bay hoi (Evaporator ): La noi cong chat long bay hoi, thu nhiét tur
ctia cac vat can 1am lanh trong budng lanh. C6 hai phuong phap dé 1am lanh:

Lam lanh tryc tiép: Dan bay hoi dit truc tiép ngay trong buong lanh, trao
ddi nhiét truc tiép vai thuc pham.

Lam lanh gién tiép: DUng mot cong chét trung gian dé truyén tir dan bay
hoi vao budng lanh. Céng chat trung gian nay co thé 1a khong khi hoic nudc
mudi. Phuong phap nay dung trong cac gian hang bao quan thuc pham dong
lanh trong siéu thi.

Cong chat duogc str dung 1a R22 13 cong chat khong mau, ¢6 mui thom rat
nhe, d& kiém, d& van chuyén va bao quan. Tuy vay, R22 chi dugc phép s
dung dén nam 2030 do nd 1a hop chat héa hoc gay ra 16 thung tang 6z6n va

hién tugng hiéu ung nha kinh.

2.2.2. So @6 cau trdc cia hé thong lanh sau trong siéu thi Metro
a.Thong sé ki thugt ciia hé théng:
+ May nén: 3 may nen pittong, loai S6F-30.2
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Cong suat 1am lanh: 62.76 kW
Nhiét d6 thap nhat ¢ dan bay hoi: -39.5°C
Nhiét 6 khi ngung tu: +50°C
Cong chét str dung: R22
Loai binh ngung: GVH 080.1A/3-M(D)
Pos.:1.1 : Kho dong lanh
Pos.:1.2 Ice-Machine: May lam da vay cong suat 1500kg/ngay
Pos.:1.2 Ice-Machine: May lam d4 vay cong suat 700kg/ngay
Pos.:1.18: Kho dong bao quan cé
Pos.:1.17.1, Pos1.17.2: Kho dong bao quan thit
Pos.:1.10.1, Pos.:1.10.2, Pos.:1.12.2: Khu bao quan stra, bo c6 chung bd

diéu khién.

+

Pos.:1.11.1, Pos.:1.11.2, Pos.:1.12.1 : Khu bao quan cé chung bo diéu

khién

+

+

Pos.:1.13.1, P0s.:1.13.2, Pos.:1.16 : Khu bao quan c6 chung bo diéu khién
Pos.:1.14.1, Pos.:1.14.2, Pos.:1.15 : Khu bao quan c6 chung bo diéu khién

b.Gidi thich cac phdn tit trong so dé:

+

+ 4+ o+ o+

+ 4+ + o+ o+

+

Shut off valve: Van chan

Solenoid valve: Van dién tir

Expansions valve nozzle: Van tiét luu

Evaporator pressure controller: Van diéu chinh &p luc

Filter: Bo loc dau

Dryer: May lam kho

Sight glass: Mat ga dung dé xem trang thai ciia cong chat lanh
Non-return: Van 1 chiéu

Pipe dimension: dudng kinh ng

Condenser: Binh ngung

Liquid collector: binh trung gian
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+ Compressor: May nén
+ Evaporator: Dan bay hoi

+ Cabinets: Budng lanh

c. Nguyén I van hanh hé théng lanh sau cia siéu thi Metro Hdai Phong

Hé thong lanh sau cua siéu thi Metro Hai Phong 1a mot hé thdng hién dai
duoc van hanh tu dong. Nhan vién van hanh c6 thé quan sat duoc trang thai
lam viéc cua ting khu vue, diéu khién qué trinh 1am viéc caa hé thong tryuc
tiép trén may vi tinh. Dong thoi ¢6 thé phat hién cac su ¢o xay ra & khu vuc
nao trén hé théng kip thai va nhanh chdng sira chira thay thé dé hé thdng cé
thé 1am viéc lién tuc.

Hé thdng gom c6 3 may nén bom pittong 2 cap, cong chat ¢ dang hoi tir
dan bay hoi vé duoc nén véi ap suit cao qua duong dng c6 dudng kinh 35mm
dan dén binh ngung dit trén mai nha cua siéu thi dé 1am mat bang quat gi6 va
dua xubng binh chta long qua duong éng co duong kinh 35mm. T binh
chta long nay, cong chat ¢ dang long &p suat cao dugc phan phdi téi cac dan
bay hoi tai cac khu dong lanh.

Tt binh ngung cong chit din qua dudng 6ng c6 2 van chin SOV 28 la
van tac dong bang tay dung dé déng duong 6ng khi muén thay thé bo loc dau
Filter va mit ga ( Sight glass 28 ). Trudc khi dwa dén cac dan bay hoi thi cong
chat dugc loc dau boi tron 1an tir may nén dé khdng anh huong téi qué trinh
bay hoi ctia cong chat, dong thoi say khd céng chat. Mat ga ( Sight glass 28 )
dung dé quan sat trang thai cia céng chat c6 bi sdi bot, &p suat c6 6n dinh, cao
hay thap qua hay khéng.

Sau khi dugc sdy khd va loc dau cdng chat duoc phan phéi téi cac dan
bay hoi cta tung khu vuc lam lanh qua duong ong c6 duong kinh 28mm.

Cong chat nay dugc phan chia cho tiung khu vuc dé diéu khién. Mdi khu vuc
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dugc diéu khién boi mot b didu khién rieng ¢ két néi véi bo diéu khién
trung tam.

Khu vuc 1 cdng chat nén ¢ dang long dugc dua theo dudng diy co
duong kinh éng 12 15mm:
+ Pos.:1.1 khu vuc kho déng lanh céng chat qua 6ng ®15 vao van chin
SOV qua bd loc F15 d@é loc dau boi tron trude khi dua vao van tiét luu. O van
tiét luu cong chat bi giam &p suat manh, tir dang long sang dang hoi cap cho
dan bay hoi. Tai dan bay hoi cong chit bay hoi, nhiét 46 s& giam manh lam
lanh khong khi va hoi nudc xung quanh dan, quat sé hat hoi lanh dua 1én dan
treo thoi hoi lanh xubng 1am lanh phong kho déng. Van chan SOV 15 ludn ¢
trang thai thuong ma, khi ¢ sy co xay ra 4p suat qua cao hoic muébn thay thé
sira chita ta dung tay dong van chian SOV 15 lai. Van dién tir SV 6 dong cét
bang dién co chirc ning khi ma nhiét do caa kho dong thap d yéu cau van sé
dong lai ngiing cap ga cho dan bay hoi, khi nhiét d6 phong ting 1én ( qua cam
bién nhiét do tac dung tin hiéu dién vao van dién tr) van s& md cho ga vao
dan bay hoi tiép tuc qua trinh lam lan. Ngoai ra, khoang 4 tiéng lam viéc van
dién tir ty dong lai dé xa bang bam trén duong ong cua dan bay hoi. Sau khi
bay hoi thu nhiét trong kho dong nhiét do cua cong chit s& ting 1én va duogc
dua vao dudng ong chung co duong kinh 76mm hoi vé may nén & dang khi
duoc nén lai tiép tuc chu trinh 1am lanh. Van chin SOV 54 luén & trang thai
thuong ma, khi mudn dong duong éng dung tay tac dong.
+ Po0s.:1.18: Tu bao quan ca dong lanh. Cong chat & dang long c6 ap suat 16n
dugc day vao dudng dng @12, @10 qua van chin SOV 10, bo loc F10 dé loc
dau boi tron trudc khi vao dan lanh. Van chin SOV 10 ludn ¢ trang thai
thuong mé khi mudn déng lai ta tic dong bang tay dé nging cap cong chat
stra chiia thay thé b loc dau c&c van & sau. Van dién tir SV 3 khi nhiét d6 tu
xuéng thap du yéu cau sé tu dong dong lai nging cap ga, hoac khi mudn xa

bang bam trén dudng dng cua dan bay hoi. Van tiét luu EVNO giam ap suat,
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diéu chinh luu lugng cua cong chit trudc khi cdp cho dan bay hoi. Tai dan
lanh c6 mot quat day hoi lanh vao budng lanh dé bao quan ca. Sau khi bay hoi
thu nhiét trong budng lanh nhiét d6 cua cdng chat s& tang 1én va dugc dua vao
duong 6ng chung c6 duong kinh 76mm hdi vé méay nén & dang khi duoc nén
lai tiép tuc chu trinh 1am lanh. Van chin SOV 22 ludn ¢ trang thai thudng ma,
khi muén déng duong dng dung tay tac dong dong van lai.

+ Pos.:1.3: khu vyc may lam da vay, ning suat la 1500kg/ngay. Cong chét &
dang 16ng &p suat cao day vao duong dng ®12, qua van chan SOV 35, bo loc
dau F12, van dién tr SV 12 cap cho may lam da. Van chin SOV 12 lubn &
trang thai thuong ma khi mubn dong lai dé ngung cap ga thay thé hoac stra
chira céc thiét bi ta khoa bang tay. O duong hoi, cong chat sau khi thu nhiét
cia nudc nhiét do s€ tang 1én qua van EPC 35 van chan SOV 35 vao duong
6ng ®35, 54, @76 dé dua vao may nén tiép tuc chu trinh. Van EPC 35 ¢
chtrc nang nhu van an toan khi 4p suat cua céng chat hoi vé may nén ting qua
cao no sit tw xa dé giam ap suat xudng tranh su cb nd, v& duong dng. Van
chan SOV 35 ludn & trang thai thuong mé khi muén dong lai ta tac dong bang
tay.

+ Pos.:1.2: Khu vuc may lam da vay, ning suat 700kg/ngdy. Cong chit &
dang 16ng &p suat cao day vao duong ong ®10, qua van chan SOV 28, bo loc
dau F10, van dién tr SV 12 cap cho may 1am da. Van chin SOV 12 lubn &
trang thai thuong ma khi muén dong lai dé ngung cap ga thay thé hoac sta
chira céc thiét bi ta khoa bang tay. O duong hoi, cong chét sau khi thu nhiét
ctia nudc nhiét do s€ tang 1én qua van EPC 28 van chan SOV 28 vao duong
6ng ®28, 54, ®76 dé dua vao may nén tiép tuc chu trinh. Van EPC 35 ¢
chttc ning nhu van an toan khi ap suat cua céng chat hdi vé may nén ting qua
cao no sit tu xa dé giam &p suat xudng tranh su ¢d no, v duong ng. Van
chan SOV 28 ludn & trang thai thuong mé khi muén dong lai ta tac dong bang

tay.
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Khu vuc 2 cong chat duoc nén & dang long diy vao duong dng c6 duong

kinh 1a ®10: gém ¢ 4 ti dung thit, ¢ 4 dan lanh mdi dan 2 quat théi hoi lanh.
+ Pos.:1.17.1: Cong chat dang long day vao duong dng @10 qua van chin
SOV 10 loc dau ¢ bo loc F_10, qua van dién tir SV_3 phan phédi dén 3 van tiét
lwu giam &p suat cap cong chat cho 3 dan bay hoi. Van chan SOV 10 ludn 6
trang thai thuong mo, khi co su cb hoidc thay thé thiét bi ding sau van thi
dong bang tay dé nging cap cdng chat. Van dién tir SV_3 sé ty dong dong lai
khi nhiét do cia cac budng lanh thap dén gia tri dat san hoac khi xa tuyét bam
trén dudng 6ng cia dan bay hoi. Sau khi thu nhiét cia budng lanh nhiét do
cua cdng chat s& tang 1én hoi vé may nén dé tiép tuc chu trinh. Van EPC_35
c6 chirc nang tu xa khi ga khi &p suat hoi vé vuot qua muc cho phép.
+ Po0s.:1.17.2 : Cong chat dang long day vao duong 6ng ®10 qua van chin
SOV 10 loc dau & bo loc F 10, qua van dién tir SV 3 phan phdi dén van tiét
lwu giam &p suat cap cong chat cho dan bay hoi. Van chan SOV 10 luén 6
trang thai thuong mo, khi c6 su c¢b hoidc thay thé thiét bi dang sau van thi
dong bang tay dé ngiing cap cong chat. Van dién tir SV 3 s& tu dong dong lai
khi nhiét d6 ctua cac budng lanh thap dén gia tri dat san hoic khi xa tuyét bam
trén dudng 6ng cta dan bay hoi. Sau khi thu nhiét caa budng lanh nhiét do
cuia cdng chat sé ting 1én hoi vé may nén dé tiép tuc chu trinh. Van EPC 22 ¢6
chtrc niang tu xa khi ga khi ap suat hdi vé vuot qua mac cho phép.

Khu vuc 3 ¢ong chat nén o dang long dugc day vao duong 6ng @18, @15,
®12 cip cho mdi khu vuc. Pay 1a nhitng tu bao quan sira déng lanh.

+ Po0s.:1.10.1: Cong chat ¢ dang long ap suét cao qua duong 6ng ®10 vao
van chan SOV 10 tac dong bang tay khi mudn khoa duong ong, qua bo loc
dau F 10 vao van tiét luu dé giam &p suat cap cho dan lanh. Van dién tir SV 3
tu dong dong khi nhiét do cua budng lanh thap dat yéu cau. Sau khi bay hoi
thu nhiét cua budng lanh nhiét 6 caa cong chat ting 1én qua duong ong hoi

chung ®76 vé may nén tiép tuc chu trinh khép kin.
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+ Pos.:1.10.2 : Cdng chat & dang 1ong &p suat cao qua duong dng ®12 vao
van chin SOV 10 tac déng bang tay khi muén khoa duong 6ng, qua bo loc
dau F 10 vao 3 van tiét luu dé giam 4p suat cp cho 3 dan lanh. Van dién tir
SV 3 ty dong déng khi nhiét @6 caa budng lanh thap dat yéu cau. Sau khi bay
hoi thu nhiét caa budng lanh nhiét do cua cong chat ting 1én qua duong 6ng
hoi chung ®76 vé may nén tiép tuc chu trinh khép kin.
+ Pos.:1.12.2: Cong chat ¢ dang long ap suat cao qua duong 6ng ®10 vao
van chin SOV 10 tac déng bang tay khi muén khoa duong 6ng, qua bo loc
dau F 10 vao 2 van tiét luu dé giam 4p suat cap cho 2 dan lanh. Van dién tir
SV 3 ty dong déng khi nhiét d6 caa budng lanh thap dat yéu cau. Sau khi bay
hoi thu nhiét caa buong lanh nhiét do cua cong chat ting 1én qua duong 6ng
hoi chung ®76 vé may nén tiép tuc chu trinh khép kin.

Khu vuc 4, 5, 6 ciing 1a cac budng bao quan sira dong lanh nguyén tac hoat

dong va diéu khién twong tu nhu & khu vuc 3.

2.2.3. So' @6 mach dién dong luc may nén lanh ciaa hé thong lanh sau
Trong hé théng lanh sau cuaa siéu thi Metro Hai Phong gém ¢ 03 may nén

pittong 2 cap ¢ cung cbng suat, ching loai, c6 mach dong luc va duge diéu

khién tuong tu nhau.

a. Chirc nding cdc phan ti trong so dé (hinh 2.3)

+ M: dong co 1a dong co lai may nén lanh

+ 37C2: hé thdng tu bu cong suat mac hinh tam giac

+ 37F8: cau chi tu roi bao vé ngan mach cho dong co

+ 37Q8: may cat dong cap ngudn cho hé thdng

+ 370Q8.1, 37Q11: may cét cap ngudn cho dong co

+ 38K20, 38K22: tiép diém chinh cua congticto 38K20, 38K22 déng cat

ngudn cho dong co

39



+ 37F2, 37F17: tiép diém cua cau chi ty roi
+ 38K18: tiép diém chinh cua congticto 38K18 déng cap ngudn cho hé
thong tu bu cdng suat.
b. Nguyén li hoat dgng

Ngudn cap cho may nén Ia ngudn 3 pha dién ap 400V tan s6 50Hz. Pong
cac may cat 37Q8, 37Q8.1, 37Q11 cap ngudn cho mach dong luc va mach
diéu khién hé théng san sang lam viéc. Khi du cac diéu kién 1am viéc nhu du
dau bdi tron, hé thong cau hoa 1am viéc binh thuong, khong xay ra cac truong
hop khan cp, ta an nut khoi dong tiép diém thuong maé cua congtacto 38K20,
38K22 s& dong cap ngudn cho dong co khoi dong ndi day theo hinh tam giéc.
Sau 1 phut tiép diém cua congticto 38K18 = 1 dua hé théng tu bl vao lam
viéc. Muc dich cua viéc str dung tu bu dé bu céng suat phan khang Q giam ton
hao cong suat va dién ap trong mang dién.

Pé dimg méy nén khi dang lam viéc chuyén cong tac diéu khién vé vi tri

“0” hodc dung cac may Ccit.
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Hinh 2.3. Mach dong luc may nén lanh caa hé théng lanh sau
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2.2.4. So @6 diéu khién may nén caa hé théng lanh sau

a. Chirc ning cdc phan tir trong so' dé (hinh 2.4)

+ 8K19A: tiép diém thuong mo cua role 8K19A

+ 38S20: cdng tic chuyén ché do lam viéc AUTO-OFF-HAND
+ 38K12A: role diéu khién va bao vé dong co

+ 38K20T, 38K17T, 38K22T: Cudn hat cua cac role thoi gian
+ 38K18, 38K20, 38K22: cudn hit cua c4c congticto chinh & mach dong luc
+ 12K4A: tiép diém cua role bao 4p suat cong chat 6n dinh

+ 38F4: COng tac ap suat

+ 38F7, 38F9, 38F12, 38F14: C4c tiép diém cua cau chi tu roi
+ MOTOR COMPLETE PROTECTION: mach bao vé dong co
+ OIL PRESSURE — SWITCH: cong tic cam bién dau

+ OVERPRESSURE SWITCH: c6ng tic cam bién qué &p suat
b. Nguyén li hoat dgng

Trong mach diéu khién may nén lanh sdu cua siéu thi Metro Hai Phong
duoc cap 2 nguon dién &p. Nguon dién xoay chiéu 230V va 24V.Do d6 can phai
cha y voi cac thiét bi 1am viéc & ngudn 24VAC tranh dau nham cac ngudn dién
ap gay hu hong thiét bi.

Hé théng gom c6 3 may nén lanh hoat dong, diéu khién va cé cac thiét bj
bao vé twong tu nhau. May nén duoc van hanh theo 2 ché do bang tay va tu
dong.

- Diéu khién may nén & ché do bang tay:

+  Xoay nim cdng tic 38520 vé vi tri H, néu du cac diéu kién 1am viéc dong
co khong bi qua tai, da dau boi tron, ap suat cong chat 6n dinh cudn hit cua role
38K12A = 1 tiép diém thuong mo 38K12A s& dong, hé théng chira chay hoat
dong on dinh, céc su cb dugc xtr i thi role 8K19A = 1 dong tiép diém thuong
m& 8K19A. Khi 4p suat ¢ duong ong hat 6n dinh role 12K4A = 1 dong tiép
diém thuong mo 12K4A. Lac ndy, mach diéu khién dugc khép kin, dong co du
diéu kién 1am viéc. Cac cuon hut cua cua congticto 38K20, 38K22 duoc cap

dién dong cac tiép diém & mach dong luc. Pong co lai may nén bat dau 1am viéc.
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Hinh 2.4. Mach diéu khién may nén lanh caa hé thong lanh sau
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Sau thoi gian 1 phut tiép diém cua role thoi gian 38K17T = 1 cap ngudn cho
cudn hit 38K18 tiép diém thuong mé 38K18 & mach dong luc dong lai dua
hé théng bu cong suét duoc dua vao lam viéc.

+ Dé dimg dong co lai may nén dang hoat dong ta van nim cong tic vé vi tri
“0”.

- Diéu khién may nén & ché do tu dong:

+ Xoay niim cong tic 38520 vé vi tri A, néu du cac diéu kién 1am viéc dong
co khong bi qué tai, dt dau boi tron, ap suat cong chat 6n dinh cudn hit coa
role 38K 12A = 1 tiép diém thudng mo 38K12A s& dong, hé thong chira chay
hoat dong on dinh, cac su ¢d dugc Xt 1i thi role 8K19A = 1 déng tiép diém
thuong mo 8K19A. Khi ap suat & duong 6ng hit 6n dinh role 12K4A = 1
dong tiép diém thuong mo 12K4A. Hai dau 9A4 32 va 9A4 31 duoc ndi voi
thiét bi diéu khién va gidm sat trén may tinh. L{c ndy, mach diéu khién duoc
khép kin, dong co du diéu kién lam viéc. Cac cuon hat cua cua congticto
38K20, 38K22 duoc Cép dién dong cac tiép diém & mach dong luc. Bong co
lai may nén bat dau lam viéc. Sau thoi gian 1 phut tiép diém cua role thoi gian
38K17T = 1 c4p nguodn cho cudn hit 38K18 tiép diém thuong mo 38K18 &
mach dong luc dong lai dwa hé théng bu cdng suit duge dua vao lam viéc.
Trong ché d6 tu dong nhan vién van hanh cd thé quan sét tinh trang 1am viéc
ciia may nén va ra lénh tit may ngay trén may tinh. Néu xay ra su ¢ may nén
s& tu ding hoat dong. Trong qua trinh may nén 1am viéc cé thé dung may
bang cach van nim cong tac 38520 vé vi tri “0”,

2.2.5. Céc bao vé caa hé théng lanh sau

+ Heé théng lanh sdu chi hoat dong khi hé théng chira chay tu dong l1am viéc
on dinh.

+ Bao vé qué tai cho dong co lai may nén bang may cat 37Q8.1 va 37Q811

+ Bao vé ngan mach bang cau chi tu roi 37F8, may cat 37Q8.1 va may cat
37011.

+ B4o vé hiéu suat dau ctia may nén bang role ap suat dau
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2.3. Hé théng lanh duy tri thuc pham trong siéu thi Metro
2.3.1. Cau trac chung caa hé théng lanh duy tri thuc pham

V& co ban hé théng lanh hé duong c6 cau tric gan giéng véi hé thdng lanh
sau, diém khac biét 1a hé thdng lanh hé dwong duogc sir dung dé bao quan thuc
pham véi nhiét @ thap hon, hé am dung dé bao quan thuc pham déng lanh va
lam da bao quan cac thay hai san, Trong siéu thi hé théng lanh hé duong c6
cong suat 1on hon hé 4m duoc st dung dé bao quan nhiéu loai thuc pham.
a. May nén

Hé thong sir dung 06 may nén bom pittong 1 cap, hit céng chat ¢ dang hoi
tir dan bay hoi vé, nén tao ap suat cao, qua binh ngung 1am mét ngung tu bién
thanh dang céng chat long cung cap cho dan bay hoi. Cac may déu dugc lam
mat bang quat.
Thong sé cua may nén:
+ Pién ap cap cho dong co: Pién ap 3 pha 380V, tan s6 50Hz
+ S6 vong quay cua truc khiru: 1550( vong/phut )
+ Ap suat lam viéc: 28 bar
b. Binh ngung

Hoi cong chat sau may nén co &p suat va nhiét do cao qua binh ngung duoc
lam mat thanh dang long.
- Théng sb cua dan ngung:
+ Nam san xuat: 2005
+ Ap suat 1am viéc Ion nhat cho phép: 28 bar
+ Nhigt do lam viéc: 100°C/-50°C
- Théng sé quat dan ngung:
+ Ngudn cap: 3pha, dién &p 400V, ndi sao tan sé 50Hz
+ Cong suat: 1.36 KW
+ Vong quay: 700-890 Vong/phut
+  Khoi lugng: 53 kg
+  Duong kinh quat: 900 mm
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¢. Dan bay hoi ( dan lanh)
La noi cong chét long bay hoi, thu nhiét tir cua cac vat can lam lanh trong
budng lanh.
- Théng sb dan lanh quay cé: Sé luong 03 dan
+ Nam san xuat: 2005
+ Ap suét 16n nhat cho phép khi l1am viéc: 28 bar
+ Nhiét d¢ lam viéc: 100°C/-50°C
- Théng sé quat dan lanh:
Loai quat cong suat 60W:
+ Model: EBM S4E300-EE20-08
+ Nguon cap: dién ap 230V, tan s6 50Hz
+ Cong suat: 60 kW
+ Vong quay: 1100 Vong/phat
+  DBuong kinh quat: 300 mm
Loai quat cong suat 94W:
+ Model: EBM S4S300-AA02-21
+ Nguon cap: Dién ap 230V, tan s6 50Hz
+ COng suat: 94W
+ Vong quay: 1380 VVong/phut
+  Buong kinh quat: 300mm
2.3.2. So' dd cau truc hé théng lanh duy tri thwc pham caa siéu thi Metro
a.Thong sé ki thugt ciia heé théng:
+ May nén: 06 may nén pittong, loai 6F-40.2Y
+ C6ng sut 1am lanh: 366.16 kW
+ Nhiét do thap nhat & dan bay hoi: -13.5°C
+ Nhiét d6 khi ngung tu: +53°C
+ Cong chat st dung: R22
+ Loai binh ngung: GVH 090.1A/2x5-M(S)
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Pos.:2.1: khu béan thit
Pos.:2.2: khu hang banh
Pos.:2.3: khu dé thit bo
Pos.:2.4: khu hang thit
Pos.:2.6: khu hang tuoi
Pos.:2.13: khu ban ca
Pos.:2.14: khu ban rau cu qua
Pos.:2.16: khu pha néc chuan bi thit
Pos.:2.17: kho nhap hang
Pos.:2.18: khu nhap hang sira dong lanh
Pos.:2.19: khu nhap hang ca
Pos.:2.20: khu nhap hang rau va hoa qua
Pos.:2.30,2.31,2.32: khu ban siia twoi, phomat, bo, xtc xich.
Pos.:2.33: khu ban banh bao, triing
Pos.:2.34: khu ban d6 ca tuoi
.Gidi thich céc phan tit trong so dé:
Shut off valve: Van ngit
Solenoid valve: Van dién tir
Expansions valve nozzle: Van tiét luu
Evaporator pressure controller: Bo diéu khién ap luc
Filter: Bo loc
Dryer: May lam kho
Sight glass: Kinh thay dung dé xem muc chét long
Non-return: Van 1 chiéu
Pipe dimension: dudng kinh ong
Condenser: Binh ngung
Liquid collector: binh trung gian
Compressor: May néen
Evaporator: Dan bay hoi

+ + + + + 4+ + + + + + 4+ + 4+ T 4+ + + + 4+ + + + 4+ + + + + o+ o+

Cabinets: Buong lanh
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c. Nguyén Ii van hanh hé théng lanh duy tri theec phdm

Hé théng gom c6 06 may nén bom pittong 1 cap, cong chat & dang hoi tur
dan bay hoi vé duoc nén véi ap suit cao qua duong dng c6 dudng kinh 35mm
dan dén binh ngung dit trén mai nha cua siéu thi ¢é 1am mét bang quat gi6 va
dua xubng binh chta long qua duong éng co6 duong kinh 35mm. Tur binh
chta long nay, cong chat ¢ dang long &p suit cao dugc phan phdi téi cac dan
bay hoi tai c&c khu lam lanh.

Tt binh ngung cong chat din qua duong 6ng c6 2 van chian SOV 54 1a
van tac dong bang tay dung dé déng duong 6ng khi muén thay thé bo loc dau
Filter va mat ga (Sight glass 54). Trudc khi dua dén cac dan bay hoi thi cong
chat dugc loc dau boi tron 1an tir may nén dé khdng anh huong téi qua trinh
bay hoi cta cdng chat, ddng thoi siy khd cong chat. Mat ga (Sight glass 54)
dung dé quan sat trang thai cia céng chat c6 bi sdi bot, &p suat c6 6n dinh, cao
hay thap quéa hay khéng.

Cong chat tir dudng éng chung ®54 s& dugce phan phdi téi cac khu vuc
can lam lanh.

+ Pos.:2.3: khu dé thit bo. Cong chat & dang long &p suat cao qua duong
6ng ®12 vao van chan SOV 12 qua b loc dau F 12 téi van tiét luu NO 03 dé
giam &p suat. Lac nay, &p suat cta cong chat giam manh vao dan bay hoi thu
nhiét caa khong khi xung quanh dan. Quat s& hat hoi lanh nay théi theo chiéu
mili tén 1am lanh thit. Van chan SOV 12 duogc tac dong déng bang tay khi
muédn khoa ga dé thay thé hoic stra chita cac thiét bi dang sau van. Van dién
tr SV 6 tac dong bang dién, khi nhiét d6 budng lanh dat yéu ciu van sé tu
dong dong lai ngiing cap cong chat cho dan bay hoi, khi nhiét do budng lanh
tang 1én van s& tuw ma cho cdng chat vao dan lanh.

Sau khi thu nhiét cua budng lanh cdng chat s& dugc hoi vé may nén dé
nén lai tiép tuc chu trinh 1am viéc khép kin. Van chian SOV 28 ludn & trang

thai thudng mé chi dong khi ta tac dong bang tay.
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+ Pos.:2.6: khu dé hang tuoi. Cong chat & dang long 4p suat cao qua
duong 6ng @10 vao van chin SOV 10 qua b loc dau F 10 téi van tiét luu NO
02 dé giam &p suat. Luc ndy, &p suit cua cdng chat giam manh vao dan bay
hoi thu nhiét caa khéng khi xung quanh dan. Quat s& hut hoi lanh nay théi
theo chiéu mili tén lam lanh thit. Van chan SOV 10 dugc tac dong dong bang
tay khi mudn khoa ga dé thay thé hoic sta chira cac thiét bi dang sau van.
Van dién tir SV 3 tac dong bang dién, khi nhiét ¢ budng lanh dat yéu cau van
s& tu dong dong lai nging cap cong chat cho dan bay hoi, khi nhiét d6 buong
lanh tang 1én van s& tw mo cho cong chat vao dan lanh.

Sau khi thu nhiét cua budng lanh céng chat s& dugc hdi vé may nén dé

nén lai tiép tuc chu trinh lam viéc khép kin.
+ Po0s.:2.5: khu bao quan hang thit. Cong chat & dang léng &p suét cao qua
duong 6ng @10 vao van chin SOV 10 qua b loc dau F 10 téi van tiét luu NO
02 dé giam &p suat. Lac ndy, ap suat cua cong chat giam manh vao dan bay
hoi thu nhiét cua khoéng khi xung quanh dan. Quat s& hat hoi lanh nay thdi
theo chiéu mii tén 1am lanh thit. Van chan SOV 10 duogc tac dong déng bang
tay khi mudn khoa ga dé thay thé hoic swa chira cac thiét bi dang sau van.
Van dién tir SV 3 tac dong bang dién, khi nhiét ¢ budng lanh dat yéu cau van
s& tu dong dong lai ngung cap cong chat cho dan bay hoi, khi nhiét d6 budng
lanh tang 1én van s& tw md cho cong chat vao dan lanh.

Sau khi thu nhiét cua budng lanh cong chat s& dugc hoi vé may nén dé
nén lai tiép tuc chu trinh 1am viéc khép kin. Van chian SOV 18 ludn & trang
thai thudng ma chi dong khi ta tac dong bang tay. Van EPC 22 ¢6 chirc ning
tu xa cong chat khi 4p suat vuot qua mac cho phép.

+ Pos.:2.4: khu bao quan thit. Cong chat & dang long &p suit cao qua duong
6ng @10 vao van chin SOV 10 qua b loc dau F 10 téi van tiét luu NO 01 dé
giam &p suat. Lac nay, &p suat cta cong chat giam manh vao dan bay hoi thu

nhiét caa khong khi xung quanh dan. Quat sé& hat hoi lanh nay théi theo chiéu
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mili tén 1am lanh thit. Van chin SOV 10 duoc tac dong déng bang tay khi
muébn khoa ga dé thay thé hoic stra chita céc thiét bi dang sau van. Van dién
tr SV 3 tac dong bang dién, khi nhiét d6 budng lanh dat yéu ciu van sé tu
dong dong lai nging cap cdng chit cho dan bay hoi, khi nhiét dd budng lanh
tang 1én van s& tw mo cho cdng chat vao dan lanh.

Sau khi thu nhiét cua budng lanh cdng chat s& dugc hoi vé may nén dé

nén lai tiép tuc chu trinh 1am viéc khép kin. Van chian SOV 18 ludn & trang
thai thuong mé chi dong khi ta tac dong bang tay.
+ Po0s.:2.16: khu pha néc chuan bj thit. Cong chat ¢ dang long ap suét cao
qua duong dng @10 vao van chin SOV 10 qua b loc dau F 10 téi van tiét luu
NO 02 dé giam ap suat. Luc nay, ap suat caa céng chat giam manh vao dan
bay hoi thu nhiét cia khong khi xung quanh dan. Quat s€ hat hoi lanh nay
thoi theo chiéu mili tén lam lanh thit. Van chin SOV 10 duoc tac dong dong
bang tay khi mudn khoa ga dé thay thé hoic stra chira cac thiét bi dang sau
van. Van dién tir SV 3 tac dong bang dién, khi nhiét do budng lanh dat yéu
cau van sé tuy dong dong lai nging cap cong chat cho dan bay hoi, khi nhiét
d6 budng lanh ting 1én van s& tu mad cho céng chat vao dan lanh.

Sau khi thu nhiét cua budng lanh céng chat s& dugc hoi vé may nén dé
nén lai tiép tuc chu trinh 1am viéc khép kin. Van chian SOV 22 ludn & trang
thai thuong mé chi dong khi ta tac dong bang tay. Van EPC 22 c6 chirc ning
tu xa khi &p suat cua céng chat vuot qua muac cho phép.

+ P0s.:2.17: Kho nhap hang. Céng chat ¢ dang long c6 ap suat cao tir duong
6ng chung vao duong éng @18, qua van chin SOV 18 duoc loc dau & bo loc
F 10 sau d6 dua tdi 4 van tiét luu dé giam 4p suat cong chat cap cho 4 dan bay
hoi. Tai dan bay hoi cong chit s& thu nhiét caa khong khi xung quanh cac
quat s& hut cac hoi lanh nay théi theo cac chiéu miii tén 1am lanh kho.

+ Pos.:2.2: khu hang banh. Cong chat ¢ dang long ap suat cao qua dudng
6ng ®10 vao van chin SOV 10 qua b loc dau F 10 téi van tiét luu NO 02 dé
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giam &p suat. Ldc nay, &p suat cua cdng chat giam manh vao dan bay hoi thu
nhiét caa khong khi xung quanh dan. Quat s& hat hoi lanh nay théi theo chiéu
mili tén 1am lanh thit. Van chin SOV 10 duoc tac dong déng bang tay khi
mudn khoa ga dé thay thé hoic stra chita cac thiét bi dang sau van. Van dién
tr SV 3 tac dong bang dién, khi nhiét d6 budng lanh dat yéu ciu van sé tu
dong dong lai nging cap cdng chit cho dan bay hoi, khi nhiét d6 budng lanh
tang 1én van s& tw mod cho cdng chat vao dan lanh.

Sau khi thu nhiét cua budng lanh cong chat s& dugc hoi vé may nén dé
nén lai tiép tuc chu trinh 1am viéc khép kin. Van chian SOV 18 luén & trang

thai thudng mé chi dong khi ta tac dong bang tay.

+ Pos.:2.1: Khu ban thit. Céng chat & dang 16ng cd &p suat cao tir duong ng
chung vao duong 6ng ®18, qua van chan SOV 22 duoc loc dau ¢ bo loc F 22
sau d6 dua t6i 5 van tiét luu dé giam 4p suat cong chét cap cho 5 dan bay hoi.
Tai dan bay hoi cong chat s& thu nhiét ciia khong khi xung quanh cac quat s&
hut cac hoi lanh nay théi theo cac chiéu mii tén 1lam lanh kho.

+ Pos.:2.15: khu hang banh. Cong chat & dang long ap suat cao qua duong
6ng @10 vao van chan SOV 10 qua b loc dau F 10 téi van tiét luu NO 01 dé
giam &p suat. Ldc nay, &p suat caa cdng chat giam manh vao dan bay hoi thu
nhiét caa khong khi xung quanh dan. Quat s& hat hoi lanh nay théi theo chiéu
mili tén 1am lanh thit. Van chin SOV 10 duoc tac dong déng bang tay khi
muébn khoa ga dé thay thé hoic stra chita cac thiét bi dang sau van. Van dién
tr SV 3 tac dong bang dién, khi nhiét d6 budng lanh dat yéu ciu van sé tu
dong dong lai nging cap cdng chit cho dan bay hoi, khi nhiét do budng lanh
tang 1én van s& tw ma cho cdng chat vao dan lanh.

Sau khi thu nhiét cua budng lanh céng chat s& dugc hoi vé may nén dé
nén lai tiép tuc chu trinh 1am viéc khép kin. Van chian SOV 18 ludn & trang
thai thuong mé chi dong khi ta tac dong bang tay.

Hé thong duoc didu khién ty dong va mdi khu vuc cé bo diéu khién

riéng két néi vai bo diéu khién trung tam.
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2.3.3. So' @ mach dién dong luc may nén lanh caa hé théng lanh duy tri
thuc pham
Trong hé théng lanh sau cua siéu thi Metro Hai Phong gém c6 06 may nén
loai pittong 1 cdp c6 cung cong suat, chung loai, c6 mach dong luc va duoc
diéu khién twong tu nhau.
. Chite néing cdc phan tir trong so' dé (hinh 2.5)
M: dong co l1a dong co lai may nén lanh

54C2: hé théng tu bu cong suat mac hinh tam giac

54Q8: may cat dong cap ngudn cho hé théng

54Q8.7, 54Q11: may cat cdp ngudn cho dong co

55K 20, 55K22: tiép diém chinh cia congticto 38K20, 38K22 dong cat
ngudn cho dong co
+ 54F2, 54F17: tiép diém cua cau chi ty roi
+ 55K18: tiép diém chinh cua congticto 38K 18 dong cap ngudn cho hé thong

a
+
+
+ 54F8: cu chi tu roi bao vé ngan mach cho dong co
+
+
+

tu bu cOng suat.

Khéac voi hé thong lanh sau hé théng lanh duy tri thuc pham mdi may nén
déu cé quat tan nhiét dat & trén may nén.
b. Nguyén li hoat déng

Ngudn cap cho may nén Ia nguon 3 pha dién ap 400V tan s6 50Hz. Pong
cac may cat 54Q8, 54Q8.7, 54Q11 cap ngudn cho mach dong luc va mach
diéu khién hé théng san sang lam viéc. Khi du cac diéu kién 1am viéc nhu du
dau boi tron, hé thong ciru hoa 1am viéc binh thuong, khéng xay ra cac truong
hop khan cp, ta an nat khoi dong tiép diém thuong mé cua congticto 55K20,
55K 22 s& dong cap ngudn cho dong co khoi dong ndi day theo hinh tam giéc.
Sau 1 phut tiép diém cua congticto 55K 18 = 1 dua hé théng tu bu vao lam
viéc. Muc dich cua viéc str dung tu bu dé bl céng suat phan khang Q giam ton
hao cong suat va dién ap trong mang dién.

Dé dimng may nén khi dang lam viéc chuyén cdng tic diéu khién vé vj tri
“0” hodc dung c4c may Ccit.
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2.3.4. So d6 diéu khién may nén ciaa hé théng lanh duy tri thuc pham
a. Chirc nding cdc phan tir trong so dé (hinh 2.6)

+ 8K19A: tiép diém thuong mo cua role 8K19A

+ 55520: cong tic chuyén ché @6 1am viec AUTO-OFF-HAND

+ 55K12A: role diéu khién va bao vé dong co

+ 55K20T, 558K17T, 55K22T: Cudn hut cta cac role thoi gian
+ 55K18, 55K20, 55K22: cudn hit cia cac congticto chinh & mach dong

+ 21K4A: tiép diém cua role bao ap suét cong chat 6n dinh

+ 55F4: Cong tac ap suat

+ 55F7, 55F9, 55F12, 55F14: C4c tiép diém cua cau chi tu roi
+ MOTOR COMPLETE PROTECTION: mach bao vé dong co
+ OIL PRESSURE — SWITCH: cong tac cam bién dau

+ OVERPRESSURE SWITCH: ¢6ng tic cam bién qué &p suét
. Nguyén li hoat déong

O

Trong mach diéu khién may nén lanh sau cua siéu thi Metro Hai Phong
duoc cap 2 ngudn dién &p. Ngudn dién xoay chiéu 230V va 24V.Do d6 can
phai chl y voi cac thiét bi 1am viéc & ngudén 24VAC tranh dau nham céc
ngudn dién 4p gay hu hong thiét bj.

Hé théng gom c6 3 may nén lanh hoat dong, diéu khién va c6 cac thiét bi
bao vé twong tu nhau. May nén dugc van hanh theo 2 ché do bang tay va tu
dong.

- Diéu khién may nén & ché do bang tay:

+  Xoay nim cdng tic 55520 vé vi tri H, néu du cac diéu kién lam viéc
dong co khong bi qué tai, di dau boi tron, ap suat cdng chat 6n dinh cudn hat
cua role 55K12A = 1 tiép diém thuong ma 55K12A s& déng, hé théng chira

chay hoat dong 6n dinh, cac su cé dugc xt 1i thi role 8K19A = 1 dong tiép
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Hinh 2.6. Mach diéu khién may nén lanh caa hé thong lanh duy tri thuc pham
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diém thuong mo 8K19A. Khi ap suat & duong éng hat 6n dinh role 21K4A =
1 dong tiép diém thuong mo 21K4A. Lic ndy, mach diéu khién duoc khép
kin, dong co du diéu kién 1am viéc. Cac cudn hit cua cua congticto 55K20,
55K22 duogc cap dién dong céac tiép diém ¢ mach dong luc. Pong co lai may
nén bit dau lam viéc. Sau thoi gian 1 phit tiép diém cua role thoi gian
55K17T = 1 cip ngudn cho cudn hit 55K18 hé théng bu cong suit duoc dua
vao lam viéc.

+ Pé ding dong co lai may nén dang hoat dong ta van nim cong tic vé vi tri
“0”.

- Piéu khién may nén & ché do tu dong:

+  Xoay nim cong tic 55520 vé vi tri A, néu du cac diéu kién lam viéc
dong co khong bi qua tai, da dau bdi tron, 4p suat cdng chat 6n dinh cuon hit
cua role 55K12A = 1 tiép diém thuong mo 55K12A s& déng, hé théng chira
chay hoat dong on dinh, cac su cd dugc xir 1i thi role 8K19A = 1 dong tiép
diém thuong mo 8K19A. Khi ap suat & duong 6ng hit 6n dinh role 21K4A =
1 dong tiép diém thuong mo 21K4A. Hai dau 18A4 32 va 18A4 31 duogc noi
vé6i thiét bi diéu khién va giam sat trén may tinh. Ldc ndy, mach diéu khién
duoc khép kin, déng co du diéu kién lam viéc. Cac cuon hat cua cua
congticto 55K20, 55K22 dugc cap dién dong cac tiép diém ¢ mach dong luc.
Pong co lai may nén bat dau lam viéc. Sau thoi gian 1 phut tiép diém cua role
thoi gian 55K17T = 1 cp ngudn cho cudn hit 55K18 hé thdng bl cong suat
duoc dua vao lam viéc. Trong ché do tu dong nhan vién van hanh co thé quan
sat tinh trang 1am viéc ctia may nén va ra lénh tit may ngay trén may tinh.
Néu xay ra su ¢6 may nén sé& tu ding hoat dong.

2.3.5. C4c bao vé caa hé théng lanh duy tri thuc pham

+ Heé thdng hoat dong khi hé thong chita chay ty dong 1am viéc 6n dinh, cac
su ¢ duoc xu li.

+ Bao vé qua tai bang may cit 37Q8.1 va 37Q811

+ Bao vé ngidn mach bing cau chi ty roi 37F8, may cat 37Q8.1 va may cit
37Q11.

+ Bao vé hiéu &p suat dau caa may nén bang role ap sut

+ Bao vé ap suat dau day va dau hat cho may nén bang cac role ap suét cao
va &p suit thap.
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CHUONG 3.

PI SAU PHAN TiCH TRAM BOM CUU HOA CUA SIEU
THI METRO HAI PHONG

3.1 GIOI THIEU TONG QUAN VE HE THONG CHUA CHAY TRONG
SIEU THI METRO HAI PHONG
3.1.1 Chire niing ciia hé thong

Siéu thi Metro Hai Phong duoc lap dat hé théng chita chay tu dong
Sprinkler 14 loai hé théng chira chay phd bién nhat hién nay trén thé giéi. Pay
la hé thong rat can thiét va hiéu qua vé mat kinh té ciing nhu ki thuat bao dam
an toan cho con ngudi, tai san vat chat khi c6 su ¢ chay né xay ra.

Hé thong chita chay Sprinkler lap dat trong siéu thi bao gom cac trang thiét
bi : Ngudn cung cép nudc, hé thong may bom, hé théng lién két cac duong
6ng chay ngam dudi mat dat va trén mat dat dugc thiét ké theo tiéu chuan cua
cong nghé chira chay, hé théng cac loai Van, cac thiét bi cam ang bang nhiét
( Sprinkler head ), cac tu diéu khién, thiét bi bao dong va bao vé...

Hé thong diéu khién va giam sat duoc lap dat tai phong bom. Tai day duoc
lap dat ta diéu khién, cac loai Van, Van bao dong, Van an toan, cong tac ap
luc, &p luc ké...nhim diéu khién va gidm sat khi c6 su cb chay nd xay ra sé tu
dong bom nudc tir bé chira nude vao dé dap tat dam chdy.

Hé thdng cac duong dng duoc lap dit chay tir cac may bom dén nha kho,
cac gian hang ca bén ngoai siéu thi. Cac dudng ong nay s& duoc lip dit cac
dau cam tng theo ting thang nhiét do khac nhau trong thiét ké st dung cua
cong trinh. Nhitng dau cam wng nhiét nay s& lam cong tac giam séat 24/24 khi
hé théng da duoc hoat dong. Tat ca cac duong dng nay duoc lap dat theo yéu
cau ki thuat cao, duoc két néi lai véi nhau, phan chia theo ting khu vuc

( Zone ) bao vé va di vé phong bom. Khi xay ra su ¢6 chay dau cam bién hiét
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d6 nay ( Sprinkler head ) sé tu v& bom nudc trén cac dién tich da dugc tinh
toan trudc.

Ngoai ra, hé thng chira chay trong siéu thi Metro Hai Phong con duoc 1ap
dit thém cac hé thong nhu: hé théng Hose reel, hé théng Hydrant, hé théng
tuong nude dugc lién két vi nhau nham dam bao cho viéc chita chay nhanh
chéng hiéu qua nhat.

3.1.2 M6 ta chi tiét hé thong
a. Nguén nwéc

Ngudn nudc rat quan trong trong hé théng ciu hoa, khi su ¢ chay no xay
ra phai ¢am bao cung cap nudc nhanh chong kip thoi, du lwong nudc khi phai
dap tat dam chay trong thoi gian dai, Trong siéu thi Metro Hai Phong nudc
duoc 14y tir bé chua c6 thé tich 1a A = 560m®, ngudn nudc cip cho bé 14y tir
hé thdng cip nudc thanh phd véi luu lwong 15m°/h. Ngoai ra hé thng con
duoc trang bi thém 2 hong tiép nudc dit tai hd chira nuéc va nha bao vé dé
nhan nuéc tir bén ngoai khi su ¢ xay ra ma ngudn nuéc du trir khéng du
cung cap.

b. Hé théng mdy bom

Trong hé thdng ciru hoa sir dung 01 bom bu 4p ( bom Jockey ) truc ding
da cap. Khi ap lyc trong dudng 6ng giam xudng dudi 7kg/cm bom bu ap s& ty
dong khai dong dé bu lai &p luc da bi syt trong dudng ong va 02 bom li tam
truc ngang c6 cong sut 16n.

Thong sé caa bom bu ap ( bom Jockey ):

+ Hang san xuat: SAMSON-FRANCE
+ Model: MULTI V810-OSE-T/2
+ Cong suat: 3,7 kKW
+ Pién ap 3 pha 380V, tan s6 50Hz
Bom dugc diéu khién theo 2 ché do AUTO-OFF-MANUAL théng qua ta

diéu khién dugc dit ngay gan hé thong may bom. Ngudn nudc dugc cip cho
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bom tir bé chita 560m°. Ap luc nén khi dung ty dong la 7kg/cm?, &p luc nén
khi khoi dong 1a 5kg/cm?.

Théng s6 cta hai bom li tAm truc ngang :
+ Hang san xuat: SAMSON-FRANCE
+ Model: NOH 100-315-H32/GM
+ Cong suat: 132kW/3P/50Hz/IP54

Bom dugc thiét ké theo 2 ché ¢ AUTO-OFF-MANUAL, duoc diéu khién
tu dong va bang tay qua ta diéu khién gan hé théng may bom. Bom duoc vén
hanh tu dong va chi dung khi tac dong truc tiép bang tay trén nat Stop hoac
chuyén vi tri cong tic vé OFF. Ap luc nén khi khoi dong 1a 4kg/em?® va dugc
cap nuéc tir bé chura 560m>. Khi xay ra su ¢6 chay lugng nuocs & bom bu ap
khéng du cung cap cho he théng, ap luc trén dudng 6ng giam xudng bom sb 1
s& duogc tu dong khoi dong dé bu luong nude di mat. Trong truong hop dam
chay qué 16n bom sé 1 khéng cap du nudc hodc bom sb 1 gip su cb khdng
khoi dong duoc thi bom sé 2 s& tu khoi dong.

Hinh 3.1. Hai bom 11 tam va bom bu 4 ap trong hé théng ctu hoa
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c. Tii di¢n

Hé théng gom 2 ta dién:
+ Tu 1 diéu khién bom sé 1 va bom Jockey
+ Tu 2 diéu khién bom s6 2

Hai ti dién dit gan nhau va ¢ trong phong bom cua siéu thi. Trén ta c6 cac

dong ho hién thi dong dién, dién ap.

Hinh 3.2. Bang ta dién diéu khién hé théng ctu hoa

d. H¢ théng Sprinkler

La hé thong chita chay tu dong n6 dap tit dam chay bang cach phun nudc
truc tiép vao khu vuc dang chay ma tai d6 dau phun Sprinkler bi kich hoat ¢
ngudng nhiét dé xac dinh truge. Trong siéu thi Metro hé théng duoc lap dat
cac khu vuc van phong va nha kho.

C6 2 loai chinh:
+ Upright Sprinkler: Pugc bé chi khip nha kho véi mat do 1a 9m*/Sprinkler,
c6 do cao khoang 6.7m dén 8.45m.
+  Pendent Sprinkler: Pugc bd tri trong khu vuc van phong véi mat do 1a

9m?/Sprinkler, c6 d6 cao khoang 3.5m dén 4.5m.

60



Hé thdng dng phan phdi caa hé thdng Sprinkler bao gdm hé théng ong tur
6ng gop chinh dén hé thdng phan phéi bén trong siéu thi:
+ ZONE 1: Hé théng 6ng chinh st dung 6ng Dn150 cho hé théng Upright va
c6 cao do khoang +6.7m dén +8.45m va 6ng Dn100 cho hé thong Pendent cd
cao do tir +3.5m dén +4m. Hé théng nhanh st dung 6ng Dn40 c6 cao do
khoang tir +6.7m dén +8.45m.
+ ZONE 2: Hé théng 6ng chinh st dung éng Dn150 cho hé thdng Upright
va c¢6 cao d6 khoang +6.7m dén +8.45m va dng Dn100 cho hé thong Pendent
c6 cao do tir +3.5m dén +4m. Hé thong nhanh st dung éng Dnd0 ¢ cao dd
khoang tir +6.7m dén +8.45m.
+ ZONE 3: Heé théng 6ng chinh sir dung 6ng Dn150 tai khu vuc phong bom
va dng Dn100 cho hé thdng Upright ¢6 cao ¢ khoang +6.7m dén +8.45m va
6ng Dn 65 cho hé théng Pendent ¢ cao dd +4m. Hé théng nhanh st dung dng
Dn40 c6 cao d6 khoang tir +6.7m dén +8.45m.
e. Hé théng Hose reel

Hé théng gom 15 ti c6 mot cudn voi, lang phun, khép ndi duoc bé tri khap
khu vuc bén trong siéu thi. Mdi ti bao vé co ban kinh 13 20m. Binh thuong
trong dudng dng &p luc ludn 1a 7kg/cm? khi ¢ su cb chdy nd xay rat a chi
viéc mé ti kéo cudn voi dén vi tri chay dong thoi c6 mot ngudi mé van khéng
ché cua hé théng Hose reel. Khi d6 nudc trong duong dng dugc nén véi ap
lyc 16n sé& ty phun ra, ldc nay ap luc trong duong ong sé giam di, hé thong
may bom sé& hoat dong bu luong nudc da mat dong thoi duy tri dén lac dam
chay duoc dap tat hoan toan. Sauk hi di khng ché dugc dam chay ta an nit
Stop dé dimg méay bom dién dong thoi khai dong bom Jockey dé bl lai luong
nude dd mat di. Khi ap luc nude trong ddowngf dng ting 1én dén 7kg/cm?nhur
ban dau bom Jockey s& tu dong cat va dwa hé thong trg vé trang thai tu dong.

Hé théng ong chinh duoc két ndi chung véi hé théng dng chinh Sprinkler.
Hé théng dng nhénh sir dung 6ng Dn50.
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f. Hé théng Hydrant
Hé thdng bao gom 4 ti va 4 tru dugc bé tri ¢ 4 goc caa toa nha dé bao vé
khu vuc vong ngoai cua siéu thi.
+ Mot ta gom: 2 cudn voi, lang phun, khép ndi
+ Tru co 2 hong phun duong kinh Dn65

+ M&i hong c6 mot van dé dong mo

Hinh 3.3. Tru ctru hoa dat ngoai toa nha siéu thi

Hé thdng phan phdi bao gém cac duong éng Dn200 lap dit tir phong bom
dén hé thong phan phéi duoc lap dat tir vong quanh bén ngoai siéu thi sir dung
bng HDPE Dn160.

g. Hé thong twong nwéc

La hé théng gom 39 voi phun hé dugc bé tri doc theo truc vai khoang cach
1.9m c6 cao do +8.45m. Hé théng chi dugc van hanh bang tay khi thuc sy can
thiét vi s& phun ra mot lwong nudce rat 16n dé 1am hong céac thiets bi hang hoa

trong siéu thi.
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Hé thdng dng chinh sir dung dng Dn150 tai khu vuc phong bom va dng
Dn100 tai khu vuc siéu thi.
h. Pham vi chéza chdy ciia hé théng

Pham vi chita chay cua hé thdng dai khip toan bo dién tich 9.240m? nha
kho bao gdm céac dau thuy ngan tu nd khi nhiét d6 1&n t6i 68°C. Ngoai ra, bén
trong va bén ngoai siéu thi con dugc trang bi rat nhiéu hop voi chira chay co

duong kinh 50mm-60mm.
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Hinh 3.4: Tuong nudc va 3 ZONE chinh

3.2. NGUYEN LY CHUNG CUA HE THONG CUU HOA TRONG SIEU
THI METRO HAI PHONG
3.2.1. Hé théng Sprinkler

Khi hé théng duoc van hanh dua vao st dung, trong duong dng s& duoc
chira day nude va duoc nén thudng truc véi ap luc bang 7kg/cm?. Luong

nuéc nay duoc gitr kin trong duong dng, khi o rai ro sy ¢d chay no xay ra tai
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noi xay ra ddm chdy nhiét do s& ting 1én cac dau giam sét nhiét d6 Sprinkler
s¢ cam tng nhiét do tang 1én nay. Khi nhiét do tai khu vuc chay dat ngudng
nhiét d6 gisi han cho phép da duoc dinh trudc cua dau Sprinkler ( NFPA 13),
dau Sprinkler s& tu v& ra mot 15 nho c6 duong kinh bang 11 mm. Tur 15 nay
nuéc trong dudng 6ng s& tu phun ra véi ap luc tinh ludn co trong duong 6ng
bang 7kg/cm?, tao ra va bao trim xung quanh né khoang khéng gian chtra day
nudéc voi dién tich thiét ké 9m?/Sprinkler.

Lac nay do bi hé, ap luc nén trong hé thong duong 6ng sé dan ha thap
xudng mac 5 kg/em® . Vi ngudng &p luc nay, bom bu 4p Jockey duogc dat
trong phong bom sé& ty dong khai dong dé bu &p luc da sut trong duong ong.
Nhung do cong suat ciia bom Jockey nhé hon luu luong nuée di dugc phun
ra tir nhitng 16 mé cua cac dau Sprinkler nén ap luc nude trong duong dng
van bi sut giam dén ngudng 4kg/cm? thi bom chita chdy bang dién  s6 1 ¢
cong suét l6n s& duoc ty dong khai dong voi cong suat bom 1a 250m*/h. Lic
nay, 4p luc nude trong dudng ng sé duoc nang lén gan véi ap luc tinh ban
dau va du diéu Kién dé dap tat dam chay khong dudi 90 phut,

Pé du phong c6 thé nhiéu dau Sprinkler v ra khong du luu lugng chira
chéay, hodc do nguyén nhin nao d6 bom dién s6 1 khong hoat dong duoc thi
bom dién s6 2 véi cling cdng suat va cing thong s k¥ thuat da duoc lap dat
thém dé dyu phong néu cac tinh hudng trén xay ra sé tu khoi dong dé cap nudc
dap dam chay nhanh chong khép kin khau thiét ké k¥ thuat tao su an toan va
tao hi¢u qua hon trong cong tac phong chay chira chay.

Ngoai ra, trong hé thdng chira chay tu dong nay con duoc thiét ké them
nhitng ta chita chay cudn voi duoc lap rai rac khap dién tich nha kho khoang
9.240m rat dé thao tac va ciing duoc két ndi véi hé thdng tu dong chira chay
dit trong phong bom. Mdi khi can thiét sir dung nhitng cuon voi chita chay

nay sé& hoat dong nhu cac dau Sprinkler v ra.
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Hinh 3.5. C4c hong tiép nudc dat ngoai troi

Pé hoan thién hon trong toan hé thdng chita chay phia ngoai nha kho
cling dugc thiét ké nhitng tru chtra nuéc chira chay bao gém nhiing ta dat
cudn Vi va try nhan nudéc tir cac xe chita chay cua co quan PCCC thanh phd
tiép ung mdi khi rai ro c6 su ¢b xay ra.

3.2.2. Hé thong Hose reel

Binh thuong &p luc trong duong éng &p luc ludn duy tri 1a 7kg/em?®. Khi ¢6
su ¢b chay xay ra, ta chi viéc kéo cuon voi dén vi tri chay ddng thoi c6 mot
ngudi mé van khéng ché cua hé théng Hose reel nudce trong duong dng c6 ap
luc cao s& ty phun ra dé dap tat dam chay. Luc nay, 4p suat trong dudng ong
s& bi giam xudng 1am cho hé thdng bom dién hoat dong bu lai lwong nude da
méat va dugc duy tri dén khi khéng ché dugc dam chay. Sau d6, 4n nat Stop dé
dimg may bom dién va dong thoi khoi dong may bom Jockey dé bl lai luong
nuée dd mat di. Khi 4p luc nude da ting 1én dén 7kg/cm? nhu ban dau, bom
Jockey s& tuy dong tit dua hé thdng tro lai trang thai tu dong.
3.2.3. Hé thong Hydrant

Hé théng Hydrant ( hé thdng voi nudc ) dugce két ndi voi hé théng chira

chay tu dong Sprikler va hé thong Hose reel dugc bé tri ¢ bén ngoai nham

65



chita chay vong ngoai cua siéu thi. Khi c6 su ¢d chay nd xay ra, ta chi viéc
kéo cudn voi dén vi tri chay dong thoi c6 nguoi ma van khdng ché caa hé
théng Hydrant. Nudc trong dudng dng co &p luc 16n s& tu phun ra. Khi d6, ap
suit trong duong 6ng s& tuw dong giam di hé thdng bom dién s& duoc hoat
dong bul lai lwong nude da mat va duy tri dén khi khéng ché duoc hoan toan
dam chay. Sau khi dap tat dugc dam chay, an nut Stop dé dimg bom dién
d6ng thoi khai dong bom bu ap Jockey dé bu luong nude di mat dén khi &p
luc trong duong dng ting dén 7kg/cm? nhu ban dau thi bom Jockey s& tu
dong tat dua hé thong tré vé vi tri tu dong.
3.2.4. Hé thong twomg nuwéc ngin lia

Hé thong duoc két ndi véi hé thong chita chay ty dong nhung hoat dong
dudi su tac dong cua con ngudi boi hé théng van tay va van dién. Khi cd su
¢ cahys xay ra véi mac do 16n, hé thdng s& dugc hoat dong tao thanh maot
birc tuong nudc chia khdng gian siéu thi thanh hai phan khong cho dam cahys
lan sang khu vuc lan can.

Luu ¥ quan trong 1a khi c6 rai ro chay 16n va thay thuc su can thiét méi
duoc kich hoat hé thong vi khi hoat dong s& phun ra mét lugng nude rat lon
gy hu hai dén thiét bi, vat tu, hang héa nam trong pham vi ma hé théng nay

bao Vé.

3.3. SO PO CAU TRUC TRAM BOM CUU HOA TRONG SIEU THI
METRO HAI PHONG

3.3.1. Chikc ning cac phan tir trong so do

ELICTRIC FIRE PUMP 1: Bom s6 1

ELICTRIC FIRE PUMP 2: Bom s6 2

JOCKEY PUMP: Bom bu ap

WATER CITY SUPPLY DN 65: Ngudn nuéc thanh phé qua éng DN 65

(1) : Bé chtra nudc c6 thé tich 560 m*
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(2),(3) LIMIT SW OF BUTTERFLY VALVE: Cong tic diéu chinh van

budm

(4),(5),(6),(7), (12),(13),(36): Pdng hd do ap suat
(8),(9),(18),(19),(42) CHECK VALVE: Van 1 chiéu

FROM PRIMING TANK : Méi nudc tir bé

(10),(11) BUTTERFLY VALVE: Van buém

(14),(15) AIR VALVE: Van xa khi

(16),(17),(37),(48) BALL VALVE: Van bi

ALARM CONTROL VALVE: Van bio dong

SPRINKLER SYSTEM ZONE 1: Hé théng phan phdi ZONE 1
SPRINKLER SYSTEM ZONE 2: Hé thdng phan phéi ZONE 2
SPRINKLER SYSTEM ZONE 3: Hé théng phan phdi ZONE 3
SPRAY SYSTEM: Hé thong tuong lira

TEST VALVE: Van thir

HYDRANT EXTERNAL SYSTEM: Hé thong Hydrant

(32) PRESSURE SWITCH: Cong tac 4p suat ciia bom bu 4p
(33) SUPPLY POWER: Ngudn cap dién

(34) PRESSURE SWITCH: C6ng tic &p suat cua bom $6 2
(35) PRESSURE SWITCH: Cong tac ap suat ciia bom s6 1
PRESSURE TANK: Binh &p luc

3.3.2. Van hanh hé théng khi c6 su c6 xay ra

a.Thar kiém tra

Kiém tra tram diéu khién:

- Chuyén cong tic chuyén mach vé vi tri OFF ctia bom s6 1 va 2

- Nang 4p lyc tai ¢ong ho6 ( phia sau van bao dong ) cua cac van bao

dong ZONE 1,2,3 bang 7,57kg/cm? .

- M0 tir tir van xa tht bao dong s6 21a,22a,23a tai Van bao dong ZONE

1,2,3

67



Ghi nhé thoi diém bat ddu mé Van sé 21,22,23 tai tram diéu khién
cho t4i khi chudng bao dong phat tin hiéu ghi nhd thoi gian nay bao
nhiéu phut.

DPong Van sb 21d,22d,23d xa thir va Van sé 21b,22b,23b Iic nay
chudng bao dong tai cac van bao dong ZONE 1,2,3 sé hoat dong.
Muén tit van bao dong nay ta chi viéc khoa van 21c,22c,23c.

Kiém tra chirc niang ap luc hoat dong tét caa chudng bao dong.

Diéu chinh lai 4p luc hoat dong 7kg/cm? cua cac van bao dong ZONE
1,2,3

Chuyén c¢ong tic chuyén mach vé vi tri AUTO ctia bom s6 1 va 2.

Két thiic qua trinh kiém tra tha tram diéu khién.

Bom JOCKEY

Chuyén c¢ong tic chuyén mach vé vi tri OFF cta bom s6 1 va 2.

Poéng cac van chinh s6 21,22,23.

. M& tir tir van s6 29 gan cdng tic &p luc va ddng ho &p luc Iic van
hanh

Kiém tra lai chi s6 ap luc khi khai dong va khi dung lai cia bom
Jockey.

Ap lyc khai dong 5.57kg/cm?,

Ap e dung lai 7.57kg/cm?.

Nang du &p luc hoat dong caa hé théng.

Chuyén ¢bng tac chuyén mach vé vi tri AUTO cta bom s6 1 va 2.

Mo van sb 21,22,23.

Két thaic qua trinh kiém tra thir bom Jockey.

Bom s 1

Trudc khi van hanh thir may bang tay (vi tri MANUEL ) nén kiém tra
lai tinh trang van hanh tuy dong ciia may bom dién.
Pong van sb 21,22,23 cua hé théng ZONE 1,2,3.
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Chuyén cong tic chuyén mach vé vi tri OFF ctua bom Jockey va bom
dién s 2.

M¢ tir tir van sé 29 gan cong tic ap luc va déng hd &p luc luc van
hanh.

Ghi nhé lai ap luc ké khi bom dién van hanh tu dong lai

Cho bom hoat dong khoang 10 phut dé kiém tra.

Pong tir tir van so 29.

Chuyén cong tac tir vi tri MANUEL vé vi tri STOP hoic OFF cua
bom dién s6 1.

M¢ van sb 21,22,23 cua hé théng ZONE 1,2,3

Chuyén cong tac chuyén mach cia bom Jockey vé vi tri AUTO.
Chuyén c¢ong tic chuyén mach cua bom s 2 vé vi tri AUTO.

Két thic qué trinh kiém tra bom s6 1.

Kiém tra lai hé thong bao dong tai tram diéu khién.

Kiém tra phao va mic nudc caa hd chaa

Bom s6 2 : Thao tac tuong tu bom s6 1.
b. Van hanh hé théng

+ Pua hé thdng vao str dung ta 1am theo cac budc sau:

Pong lai van xa s6 21d,22d,23d cua van bao dong & ZONE 1,2,3 (tly
theo ZONE no c6 su cb chay ).

M¢ van sb 28 ctia van an toan.

Chuyén cbng tic ché do tu dong AUTO cua hé théng bom dién sb 1
hodc s6 2 dé bom cung cap nudc vao hé théng duong ng.

Khi ap luc ké chi 7.57kg/cm? tit bom dién bang cach chuyén mach vé
vi tri STOP hoac OFF.

Chuyén cong tic vé ché do AUTO cua hé théng bom Jockey, bom
Jockey s& tu dong ding hoat dong khi &p luc trén ddng hd cua tram
diéu khién hién thi 7.57kg/cm?. Luc nay, bom s6 1 van ¢ ché d6 OFF.
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- Chuyén cong tic chuyén mach vé vi tri AUTO cua tat ca 2 bom sb 1
va 2
- M@ tir tir van sb 21c¢,22¢,23c ciia chudng bao dong bang nudc dé dua
hé théng vao ché do 1a viéc tu dong.
Kiém tra ¢ong hd &m & trude dau bom dién 1 va 2. Sau d6 khoa van nay
lai.
c. Khi sw cé chay xdy ra
Trong truong hop ¢ su ¢ chay xay phai 1am theo cac budc sau:
1. B&o cho b6 phan bao vé va béo toan khu vuc.
2. Khi su ¢6 chay dang xay ra, kiém tra cac van s6
,10,3,11,21,22,23,20,30,38,41,23c,22c,21c cac van nay phai mé hoan toan.
3. Kiém tra hoat dong cta ngudn nuéc cap vao bé chaa, b xung lién tuc va
thuong xuyén.
4. Chi ngiing su hoat dong cua hé théng khi thuc su biét rd sy c6 chay da
duoc dap tat.
d. Khi sw cé da dwoc ddp tait
1. Chuyén vi tri cdng tac ctua ca 3 bom dién vé vi tri STOP hodc OFF trén tu
diéu khién.
2. Pong van so 21¢,22¢,23c caa chudng bao dong bang nuéc cia 3 ZONE
1,2,3 tiiy theo ZONE nao dang co su ¢ chay.
3. M& van xa thir s6 21a,22a,23a cia van bao dong & ZONE 1,2.3 dé xa hét
nudc ra khoi hé thdng (tly theo ZONE nao ¢6 sy ¢b chay ).
4. Thay thé cac dau phun Sprinkler bi hu hong bing nhimg dau phun
Sprinkler méi cung chiic nang, chung loai.
e. X |i sw cé ki thugt
Trong qua trinh van hanh hé thong, d6i khi ciing thudng gap nhiing su cd
bat ngd ma néu ching ta khong cé su chuan bi thi s& anh huong dén hoat

d6ng cua hé thong. Sau day 1a mot s6 truong hop dién hinh:
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+ Khi bom Jockey chay khdng dirng hodc khdng chay: Kiém tra cong tic &p
luc, day tin hiéu, ngudn va tu dién.

+ Khi 2 bom dién khdng chay: Kiém tra ngudn dién va hé thong diéu khién
lién quan

+  Khi ¢6 sy ro ri hay ha dau phun:

- Kiém tra vi tri d6 thuoc ZONE nao rdi khoa van lién quan dén ZONE
do.

- M@ van xa 21a,22a,23a cho dén khi ndo hét nude trong duong ong.

- Tat bom dién 1 va 2, mé bom dién Jockey dua hé théng vao lam viéc
binh thuong.

- Tuy theo ting ving ma n6 ¢6 van DN50 xa cian cho dén khi nao hét
nudc & khu vuce d6 i méi tién hanh sta chita. Trong qué trinh nay
trong duong 6ng ngay chd bi ro ri van con nude dong lai ta tién hanh
ldy d6 chira nudc thira & khu vue dé.

+ Khi bom nudc vao hé thdng ta can tuan thu céc trinh tu sau:

- Tatbom dién 1 va 2.

- Pua cong tic bom Jockey vao vi tri AUTO. Luc nay bom Jockey sé&
lam viéc tu dong.

- Mo van DN 150 ¢ viing xay ra sy cd dong thoi khoa van 21a,22a,23a

lai rdi sau d6 khoa van xa can & ving thap nhat ta da xa trén.

- Tién hanh kiém tra chd ro ri ma da duoc thay thé.

- Néu khéng c6 hién tuong gi xay rat a sé doi trong 30 phit dén 60 phut
sau d6 ta méi bat bom dién 1 va 2 vé vi tri AUTO két thic qué trinh
vao nudc cho hé thong.

Luu y quan trong: Trong qué trinh van hanh, bao tri, stra chira tai phong bom
can dic biét cha ¥ dén van an toan dugc cai dit xa 9kg/cm2, trong khi do6 cot
cao &p cua bom 13 H=100m, twrong duong v6i 14-15kg/cm? khi khéng tai néu

khong kiém tra van an toan thuong xuyén thi khi hé théng hoat dong c6 thé
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dan dén khéng khéng ché dugc ap luc cua hé thng s& gay ra v cac dau

Sprinkler gay hu hong hang hoa thiét bi trong pham vi ma hé théng nay bao

VE.

f. Hwéng dan bao tri hé théng

Bang 3.1: Bao tri hé thong

Lich bao tri
NGi dung cong viéc bao tri .
Tuan Théng 3 thang
Hé théng Spinkler X
Loai bo nudc dong lau trong dng X
Kiém tra bom Jockey
- Lam sach valve loc chir Y X
- Khai dong cho bom chay 2 X
phat
Céach dién ngudn bom sb 1
- Khoi dong cho bom chay 10 X
phut
Céach dién ngudn bom sb 2
- Khéi dong cho bom chay 10 X
phat
Kiém tra nguén bom sé 1
- Van hanh céac valve : hut, X
day ,thir
- Thao tac dong mo Kkiém tra X
bc, vit cac valve
Kiém tra nguén bom s6 2
- Van hanh cac valve : hut, X
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day, thor X
- Thao tac dong mo, kiém tra
bc, vit cac valve
Chira chay vach twdong
- Kiém tra c4c dung cu vat tu X
chira chay
- Kiém tra toan bo cac cudn
VOI chira chay: Cang trai voi phun,
thir d6 kin voi, thao xa voi phun va
dat vao lai vi tri voi phun
- Kiém tra thao tac dau ndi
cudn voi vao valve
- DPoéng md tu vai lan dé kiém X
tra
- Xa thur nudc X
- Khic phuc nhimg hu hong X
(néu co)
Tru nwéc ngoai troi
- Kiém tra cac hop hong, cac X
valve khda...
- Xa nudc thir
- Loai bo nude dong lau trong
6ng
Binh chira chay
- Kiém tra &p suat binh X
- Kiém tra niém phong chi X
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3.4. PHAN TiCH SO PO MACH PONG LUC CUA TRAM BOM CUU
HOA
3.4.1. So d0 mach déng luc ciia bom s6 1
Chtrc nang cac phan tir trong so ¢ (hinh 3.6)
+ M: Pong co 3 pha roto 16ng soc truyén dong ciia bom dién s 1
+ 4F2, 4F4: Role nhiét bao vé qua tai
+ 8K1, 8K2, 8K3: la cac tiép diém chinh cua cong tic to 8K 1, 8K2, 8K3.
+ 4F1, 4F3: Cau chi ty roi bao vé ngan mach
+ 4P1, 4P2, 4P3: Cac dong ho Ampe ké do gia tri dong dién trén cac pha
+ SUPPLY: Nguon dién
+ 4T1, 4T2, 4T3: Cac cam bién dong
+ 4Pl, 4P2, 4P3: Cac ddng ho Ampe ké dai do tir 0-300 A
+ PE: N6i cham mét cho dong co
Nguyén li hoat dong
Mach déng luc ciia bom s6 1 dugc cap ngudn dién 3 pha, dién ap 400V c6
tan s 50Hz. Pong co co cong suat rat 16n 132kW duoge dau ndi khai dong doi
ndi sao sang tam giac. Phuong phap nay nham giam dong khoi dong khi khai
dong xudng, dién &p trong cuon day 1a Uyn.. Ban dau cap nguon cho hé thong,
dong cac tiép diém cua congticto 8K 1, 8K3 dong co s& dugc khai dong theo
hinh sao. Sau mét thoi gian 6s role thoi gian 8K4 & mach diéu khién tac dong
mé tiép diém cua cong tic to 8K3 dong thoi dong tiép diém cia cua cong tac
to 8K2 dong co hoat dong ¢ ché do tam giac.
Cac bao vé trong so d6 mach dong luc bom s 1
+ Bao vé ngan mach cho dong co bang cau chi tu roi 4F1, 4F3
+ Bao vé qué tai cho dong co bang role nhiét 4F2 va 4F4
3.4.2. So' @0 mach d6ng luc cia bom bu ap
Chtic nang cac phan tir trong so do (hinh 3.7)
+ M: Pong co 3 pha khong ddng bo roto 1ong soc lai bom bu ap
+ 5F1: cau chi bao vé ngan mach
+ 5F2: Role nhiét bao vé qué tai cho dong co
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+ PE: ndi mat cho dong co
Nguyén li hoat dong

Pong co lai bu 4p dwoc cdp ngudn chung véi bom sb 1 va chung ta diéu
khién. Pong co dugc khai dong truc tiép va diéu khién ¢ hai ché do tu dong
va bang tay. Khi ap suét cia duong 6ng giam xubng 5kg/cm? dong co sé& tu
khoi dong dé bl lai lugng nude da mat, dén khi &p suat cia nudc trong duong
6ng Vé trang thai binh thuong bom sé tu ding hoat dong.
3.4.1. So' @ mach dong luc ciia bom s6 2
Chtic nang cac phan tir trong so ¢ (hinh 3.8)
+ M: Pong co 3 pha roto 16ng soc truyén dong ctia bom dién s6 1
+ 4F2, 4F4: Role nhiét bao vé qua tai
+ 8K1, 8K2, 8K3: la cac tiép diém chinh cua cong tic to 8K 1, 8K2, 8K3.
+ 4F1, 4F3: Cau chi ty roi bao vé ngdn mach
+ 4P1, 4P2, 4P3: Cac dong ho Ampe ké do gia tri dong dién trén cac pha
+ SUPPLY: Nguén dién
+ 4T1, 4T2, 4T3: Cac cam bién dong
+ 4P1, 4P2, 4P3: Cac dong ho Ampe ké dai do tir 0-300 A
+ PE: N6i cham mét cho dong co
Nguyén li hoat dong

Mach déng luc ciia bom s6 1 dugc cap ngudn dién 3 pha, dién ap 400V c6

tan sé6 50Hz. Pong co co cong suit rat 16n 132kW dugce dau ndi khoi dong doi
ndi sao sang tam giac. Phuong phap nay nham giam dong khoi dong khi khai
dong xudng, dién &p trong cuon dy 1a Uyn.. Ban dau cip nguon cho hé théng,
dong cac tiép diém cua congticto 8K 1, 8K3 dong co s& dugc khai dong theo
hinh sao. Sau mot thoi gian 6s role thoi gian 8K4 & mach diéu khién tac dong
mé tiép diém cua cong tic to 8K3 ddng thoi dong tiép diém cua cua cong tac
to 8K2 dong co hoat dong ¢ ché do tam giac.
Cac bao vé trong so d6 mach dong luc bom sé 2
+ Bao vé ngan mach cho dong co bang cau chi tu roi 4F1, 4F3
+ Bao vé qué tai cho dong co bang role nhiét 4F2 va 4F4
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3.5. PHAN TiCH SO PO PIEU KHIEN CUA TRAM BOM CUU HOA
TRONG SIEU THI METRO HAI PHONG

3.5.1. So’ d0 diéu khién bom s6 1 va bom bu ap

a. So' @6 diéu khién bom s6 1

Chtrc ning cac phan tir trong so d6 diéu khién bom s 1 ( tir ban v& s6 6 dén ban
vé& s6 10 phu luc 2 ):

+ 6F1, 6F2: cau chi bao vé ngan mach va qué tai.

+ 6H1, 6H2, 6H3, 6H4, 6HS5, 6H6: cac dén mau xanh bao c6 dién trén cac pha.
+ 6K1, 7K1, 7K2, 7K3, 7K4, 7.5K1, 8K1, 8K2, 8K3, 8K4, 8K5, 10K1, 10K2:
Cac cuon hit cua congticto

+ 6P1: Vonké dai do tir 0-500V

+ 4F1, 4F2: tiép diém cua role nhiét 4F2, 4F4 & mach dong luc (ban vé s6 4)

+ 7S1, 7S2: congtac chuyén mach ciia bom so 1

+ Khéi MATER CONTACTOR SPRIKLER 2: congticto chinh cua sprinkler
sb 2.

+ 112, 113: Cong tac cua role 4p suét

7H1: dén mau 6 bao 16i hé thdng chua duoc dat & ché do tu dong

7H2: dén mau d6 bao 16i bom sé 1 khong hoat dong

7H3: dén mau vang bao hé théng dang duoc van hanh ¢ ché do bang tay.
7.5H1: dén mau vang bao bat dau lam viéc.

7.5H2: dén mau xanh bao hé théng san sang lam viéc

+ o+ o+ 4+ o+ o+

7.5H3: dén mau do bao mirc nuéc trong bé bom da hét
+ 7.5N1: céngtic bao mirc nudc trong bé
+ 7.5N2: sy ¢b thiéu nudc trong bé
+ 8P1: thoi gian 1am viéc cua hé thdng
Nguyén Ii hoat dong cua so d6 diéu khién bom sb 1:
Chuan bi dua hé théng vao lam viéc: Pua cac congtac chuyén mach 7S1, 7S2,
10S1 vé vi tri “0”. Péng may cit Q2 (ban vé sb 20 chuong 1) cip ngudn dién
dong luc va diéu khién cho hé théng. Cac dén mau xanh 6H1, 6H2, 6H3, 6H4,

6H5, 6H6 sang béo hé thong dd dugc cap ngudn san sang 1am viéc (ban vé sb 6 ).
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Ngudn cap cho mach diéu khién qua ta 6A1, bo CPL 400 diéu chinh dién ap cap.
Pién 4p cap cho mach diéu khién 1a dién ap 1 pha 230V.

- Bom hoat dong & ché do bang tay:

+ Vin ndm congtic 7S1 vé vi tri HAND va nim congtic 752 vé vi trf TEST
dua hé thong vao hoat dong bang tay. Cudn hit cua congticto 7K1 co dién tiép
diém 7K1 (7,11) = 1 dén 7H3 sang bao hé thdng dang dugc van hanh bang tay,
tiép diém thuong mo 7K1 (5,9) = 1 c4p ngudn cho cudn hat cua congticto 7K2
khi d6 cac tiép diém thudng mo cua congticto 7K2 s& dong lai dau 4F2/95/8.1
s& cdp ngudn dén 7.6/4F2/95 cua ban vé& s6 8. Lic nay, cudn hit caa congticto
chinh 8K1 c¢6 dién déng tiép diém 8K1 ctia mach dong luc. Pong thoi cudn hit
cua congtacto 8K3 co dién dong tiép diém thuong mé 8K3 ¢ mach dong luc, mo
tiép diém thuong dong 8K3(21,22) dong co 3 pha khong dong bo roto 1ong soc
duoc khai dong & ché do hinh sao. Sau khoang thoi gian 12 tré 6s role thoi gian
8K4 tac dong chuyén mach cuon hat 8K3 = 0, cudn hat 8K2=1, tiép diém &
mach dong luc 8K2 = 1, 8K3 = 0 dong co duoc hoat dong & ché do tam giac.
Muc dich cua viéc khoi dong d6i ndi sao sang tam giac nham giam dong khi
khoi dong. Dén mau xanh 8H1 s& sang béo dong co lai bom s6 1 dang hoat dong
binh thuong.

+  Trong qua trinh 1am viéc néu dong co bi qua tai tiép diém thuong mé cua
role nhiét 4F2 = 1 va 4F4 = 1 din dén cudn hit cua congticto 7K3 = 1 dong tiép
diém thuong mé 7K3(5,9) dén mau do 7H1 s& sang bao bom cau hoa sé 1 gap
su ¢d. Pau PS/7.5.1 (ban vé& s6 7) duoc ndi véi dau 7.5/PS (ban vé sb 7.5) dén
mau vang 7.5H1 s& sang bdo hé thong du diéu kién 1am viéc. Pén mau xanh
7.5H2 sang bao san sang 1am viéc khi di cac diéu kién: ¢6 ngudn cap cho mach
diéu khién congtacto 6K1 c6 dién, tiép diém 6K1 = 1, dong co khong bi qué tai,
va hé théng duoc dat ¢ ché do khai dong. 7.5N1 14 congtac bao muc nudc cau
hoa trong bé chta, khi mac nuéc trong bé can dudi mic cho phép congtic s&
chuyén mach, cuén hat cua congticto 7.5K1 =1 dan dén tiép diém 7.5K1(6,10)
= 1, dén mau d6 7.5H3 s& sang b4o mic nudce trong bé dudi mic cho phép. Tiép
diém 7.5K1(7,11) = 1 chudng bao dong hét trong bé s& kéu.
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+  Khi bom s6 1 hoat dong chi c6 thé dirng bang tay. Pé dimg bom ta xoay
nim congtic 7S1 vé vi tri “0” hodc xoay nim cdngtic 752 vé vj tri “0”.

- Bom hoat d6ng & ché do tu dong:

+ Vian nim congtic 7S1 vé vi tri AUTO. Luc nay dong dién sé& di qua cong tic
4p suat s6 1 dong thoi dén mau do6 7H1 s& tit do cuon hit cua role 7K4 ¢6 dién
dan dén tiép diém thuong dong 7K4 md. Néu xay ra su cd chay &p suét trong
duong 6ng giam xudng 4kg/cm? cdng tic ap suét cua role ap suét s& tac dong
khép kin mach c6 dong dién cap cho cudn hit cia role 7K2 doéng céc tiép diém
thuong ma. dau 4F2/95/8.1 s& cap ngudn dén 7.6/4F2/95 cua ban vé& sb 8. Luc
nay, cudn hit caa congticto chinh 8K1 c6 dién dong tiép diém 8K1 cua mach
dong luc. Pong thoi cudn hut cua congtacto 8K3 c6 dién dong tiép diém thuong
m& 8K3 & mach dong luc, mo tiép diém thuong dong 8K3(21,22) dong co 3 pha
khéng ddng bo roto 16ng soc dugc khoi dong & ché do hinh sao. Sau khoang thoi
gian 1a tré 6s role thoi gian 8K4 tac dong chuyén mach cudn hat 8K3 = 0, cudn
hit 8K2=1, tiép diém ¢ mach dong luc 8K2 = 1, 8K3 = 0 dong co duoc hoat
dong ¢ ché do tam giac. Muc dich cua viéc khai dong d6i ndi sao sang tam giac
nham giam dong khi khoi dong. Bén mau xanh 8H1 s& sang bao dong co lai
bom s6 1 dang hoat dong binh thuong.

+ Trong qué trinh 1am viéc néu dong co bi qua tai tiép diém thuong mé cua
role nhiét 4F2 = 1 va 4F4 = 1 din dén cudn hit cua congticto 7K3 = 1 dong tiép
diém thuong mé 7K3(5,9) dén mau do 7H1 s& sang bao bom cau hoa sé 1 gap
su ¢d. Pau PS/7.5.1 (ban vé& s6 7) duoc ndi véi dau 7.5/PS (ban vé sb 7.5) dén
mau vang 7.5H1 s& sang bdo hé thong du diéu kién 1am viéc. Pén mau xanh
7.5H2 sang bao san sang 1am viéc khi di cac diéu kién: c6 ngudn cap cho mach
diéu khién congtacto 6K1 c6 dién, tiép diém 6K1 = 1, dong co khong bi qué tai,
va hé théng duoc dat ¢ ché do khai dong. 7.5N1 14 congtac bao muc nudc cau
hoa trong bé chta, khi mac nuée trong bé can dudi mic cho phép congtic s&
chuyén mach, cuén hat cua congticto 7.5K1 =1 dan dén tiép diém 7.5K1(6,10)
= 1, dén mau d6 7.5H3 s& sang b4o mic nudce trong bé dudi mic cho phép. Tiép
diém 7.5K1(7,11) = 1 chudng bao dong hét trong bé s& kéu.
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+ Pong co lai bom s 1 khi duoc chay tu dong chi dung lai khi nhan vién vin
nim congtic 7S1 hoic nim cdngtac 752 vé vi tri “0”.

b. So @6 diéu khién bom bu ap (bom Jockey)

Chtrc nang cac phan tir trong mach diéu khién bom bu 4p ( ban vé sé 10 phu luc
2):

+ 10K1: cudn hit caa congticto 10K 1 cAp ngudn cho dong co lai bom bu ap
10K2: cuon hat cua role 10K2

10S1: cong tac chuyén mach

5F2: tiép diém cua ro le nhiét 5F2

=+

10H2: dén mau vang bao bom san sang lam viéc
10H1: déen mau xanh bao bom dang hoat dong

10H3: dén mau do bao su cd qua tai cia dong co

+ + + + o+ o+

| 1119: cbng tac ap suat so 1

Nguyeén Ii hoat dong cua bom bu ap: Mach diéu khién ciia bom bu ap dugc cap
ngudn chung véi mach diéu khién bom s6 1.

- Bom hoat dong ¢ ché do bang tay
+ Van nit cong tac 10S1 vé vi tri MANUAL cudn hit caa congticto 10K1 ¢6
dién céc tiép diém & mach dong luc 10K1 = 1 dong co dugc cip ngudn bom s&
hoat dong & ché do bang tay, dong thoi dén mau xanh 10H]1 sé& sang bao bom bu
ap dang dugc hoat dong.

+ Trong qua trinh hoat dong néu dong co bi qua tai thi tiép diém cua role nhiét
5F2 (95,96) = 0 cudn hit cua congticto 10K2 mat dién dan dén tiép diém 10K2
= 0 dong co dugc ngit khoi ngudn. Bong thoi tiép diém 5F2 (97,98) = 1 dén
mau d6 10H3 béo bom bu ap gip su cb s& sang. Bé ding hoat dong cua bom bu
4p ta van nim cong tac 10S1 vé vi tri <0”.

- Bom hoat dong & ché @6 tu dong
+ Van nat céng tac 10S1 vé vi tri AUTO, tiép diém 10K2 = 1 dén mau vang
10H2 s& sang bao bom sén sang lam viéc tu dong. Néu nudc trong dudng dng bi
rd ri hoac xay ra su ¢d chay, ap suat ciia nudc trong duong 6ng s& giam xudng

5kg/cm thi cdng tic &p suat s& tac dong chuyén mach cip ngudn cho cudn hat

82



cua cong tic to 10K1, déng thoi dén mau xanh 10H1 s& sang bao bom bu ap
dang chay. Khi &p suat trong duong ng tré vé 7kg/em? role 4p suat tac dong
cudn hit caa cong tic to 10K1 mat dién tiép diém & mach dong luc 10K1 = 0
dong co dugc dung tu dong.

+ Trong qué trinh hoat dong néu dong co bi qua tai thi tiép diém cua role nhiét
5F2 (95,96) = 0 cudn hit cua congticto 10K2 mat dién dan dén tiép diém 10K2
= 0 dong co dugc ngat khoi ngudn. Pong thoi tiép diém SF2 (97,98) = 1 dén
mau d6 10H3 bao bom bu ap gap su ¢o S& sang.

3.5.2. So d6 diéu khién bom s6 2

Chtic ning cac phan tir trong so d6 diéu khién bom sé 2 ( tir ban vé& s6 6 dén ban
vé& s6 10 phuy lyc 3):

+ 6F1, 6F2: cau chi bao vé ngan mach va qué tai.

+ 6H1, 6H2, 6H3, 6H4, 6HS5, 6H6: cac dén mau xanh bao c6 dién trén cac pha.
+ 6K1, 7K1, 7K2, 7K3, 7K4, 7.5K1, 8K1, 8K2, 8K3, 8K5, 10K1, 10K2: Cac
cudn hat caa congticto

+ 8K4: Role thoi gian diéu khién khai dong ndi sao sang tam giac

+ 6P1: Vonké dai do tir 0-500V

+ 4F1, 4F2: tiép diém cua role nhiét 4F2, 4F4 & mach dong luc (ban v& s6 4 )

+ 7S1, 7S2: cbng tac chuyén mach cia bom s 2

+ Khbi MATER CONTACTOR SPRIKLER 2: congticto chinh cua sprinkler
$6 2.

+ 1112, 1113: Cong tic cua role ap suat

+ 7HI1: dén mau 6 bao 16 hé thong chua dugc dat & ché do tu dong

+ 7H2: dén mau d6 bao 18i bom s6 2 khong hoat dong

+ 7H3: dén mau vang bao hé théng dang duoc van hanh & ché do bang tay.

+ 7.5HI: dén mau vang bao bat dau lam viéc.

+ 7.5H2: dén mau xanh bao hé théng san sang lam viéc

+ 7.5H3: dén mau do bao mirc nuéc trong bé bom da hét

+ 7.5N1: céngtac bao mirc nudc trong bé

+ 7.5N2: su ¢6 thiéu nudc trong bé
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+ 8P1: thoi gian lam viéc caa hé théng
Nguyén Ii hoat dong cua so d6 diéu khién bom sb 2

Chuan bi dua hé thong vao lam viéc: Pua cac cong tic chuyén mach 751,
7S2, 10S1 vé vi tri “0”. Pong may cat Q2 (ban vé& s6 20 chuong 1) cap ngudn
dién dong lyc va diéu khién cho hé théng. Cac dén mau xanh 6H1, 6H2, 6H3,
6H4, 6H5, 6H6 sang béo hé théng da duoc cip ngudn sin sang lam viéc (ban vé
sb 6 ). Ngudn cap cho mach diéu khién qua ta 6A1, bo CPL 400 diéu chinh dién
ap cap. bién ap cap cho mach diéu khién 1a dién &p 1 pha 230V.
- Bom hoat dong ¢ ché do bang tay:
+ Van nim cdng tic 7S1 vé vi tri HAND va ndm cdng tic 7S2 vé vi tri TEST
dua hé thong vao hoat dong bang tay. Cudn hut cia congtacto 7K1 co dién tiép
diém 7K1 (7,11) = 1 dén 7H3 sang bao hé théng dang dugc van hanh bang tay,
tiép diém thuong mo 7K1 (5,9) = 1 cap ngudn cho cudn hit cua congtacto 7K2
khi d6 cac tiép diém thudng mo cua congticto 7K2 s& dong lai dau 4F2/95/8.1
s& cip ngudn dén 7.6/4F2/95 cua ban vé& s6 8. Lic nay, cudn hit caa congticto
chinh 8K1 c6 dién dong tiép diém 8K1 cua mach dong luc. Bong thoi cudn hit
cua congtacto 8K3 co dién dong tiép diém thuong md 8K3 ¢ mach dong luc, mo
tiép diém thuong dong 8K3(21,22) dong co 3 pha khong dong bo roto long soc
duoc khai dong & ché do hinh sao. Sau khoang thoi gian 14 tré 6s role thoi gian
8K4 tac dong chuyén mach cudn hat 8K3 = 0, cudn hat 8K2=1, tiép diém &
mach dong luc 8K2 = 1, 8K3 = 0 dong co dugc hoat dong & ché do tam giac.
Muc dich cua viéc khoi dong d6i ndi sao sang tam giac nham giam dong khi
khoi dong. Dén mau xanh 8H1 s& sang bao dong co lai bom s6 2 dang hoat dong
binh thuong.
+ Trong qué trinh 1am viéc néu dong co bi qua tai tiép diém thuong mé cua
role nhiét 4F2 = 1 va 4F4 = 1 din dén cudn hit cua congtacto 7K3 = 1 dong tiép
diém thuong mg 7K3(5,9) dén mau do 7H1 s& sang bao bom cau hoa sé 1 gap
su ¢d. Pau PS/7.5.1 (ban vé& s6 7) duoc ndi véi dau 7.5/PS (ban vé sb 7.5) dén
mau vang 7.5H1 s& sang bao hé thong du diéu kién 1am viéc. Pén mau xanh

7.5H2 sang bao san sang 1am viéc khi du cac diéu kién: ¢6 ngudn cap cho mach
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diéu khién congtacto 6K1 cé dién, tiép diém 6K1 = 1, dong co khong bi qué tai,
va hé théng duoc dat ¢ ché do khai dong. 7.5N1 14 congtic bao muc nudc cau
hoa trong bé chtra, khi mic nuéc trong bé can dudi mac cho phép congtic s&
chuyén mach, cubn hat cua congticto 7.5K1 =1 dan dén tiép diém 7.5K1(6,10)
= 1, dén mau d6 7.5H3 s& sang b4o mirc nudce trong bé dudi mic cho phép. Tiép
diém 7.5K1(7,11) = 1 chudng bao dong hét trong bé s& kéu.

+  Khi bom s6 2 hoat dong chi c6 thé dirng bang tay. Pé dimg bom ta xoay
nim congtac 7S1 veé vi tri “0” hoac xoay ndm coéngtic 7S2 vé vi tri “0”.

- Bom hoat dong & ché @6 tu dong:

+ Van nlm céng tac 7S1 vé vi tri AUTO. Luc nay dong dién sé& di qua cong tac
ap suat s6 1 dong thoi dén mau do 7H1 s& tat do cuon hit cia role 7K4 ¢o dién
dan dén tiép diém thuong dong 7K4 md. Néu xay ra su cd chay &p suét trong
duong 6ng giam xudng 4kg/cm® congtic ap suat cua role 4p suét s& tac dong
khép kin mach c6 dong dién cap cho cudn hit cia role 7K2 doéng céc tiép diém
thuong ma. dau 4F2/95/8.1 s& cap ngudn dén 7.6/4F2/95 cua ban vé& sb 8. Luc
nay, cudn hit cta congticto chinh 8K1 cé dién dong tiép diém 8K1 cua mach
dong luc. Pong thoi cudn hit cua congticto 8K3 c6 dién dong tiép diém thuong
m& 8K3 & mach dong luc, mo tiép diém thuong dong 8K3(21,22) dong co 3 pha
khéng ddng bo roto 16ng soc duoc khoi dong & ché do hinh sao. Sau khoang thoi
gian 1a tré 6s role thoi gian 8K4 tac dong chuyén mach cudn hat 8K3 = 0, cudn
hit 8K2=1, tiép diém & mach dong luc 8K2 = 1, 8K3 = 0 dong co duoc hoat
dong ¢ ché do tam giac. Muc dich cua viéc khai dong ddi ndi sao sang tam giac
nham giam dong khi khoi dong. Pén mau xanh 8HI1 s& sang bao dong co lai
bom s6 2dang hoat dong binh thuong.

+ Trong qué trinh 1am viéc néu dong co bi qua tai tiép diém thuong mé cua
role nhiét 4F2 = 1 va 4F4 = 1 din dén cudn hit cua congtacto 7K3 = 1 dong tiép
diém thuong mg 7K3(5,9) dén mau do 7H1 s& sang bao bom cau hoa sé 1 gap
su ¢d. Pau PS/7.5.1 (ban vé& s6 7) duoc ndi véi dau 7.5/PS (ban vé sb 7.5) dén
mau vang 7.5H1 s& sang bao hé thong du diéu kién 1am viéc. Pén mau xanh

7.5H2 sang bao san sang 1am viéc khi du cac diéu kién: ¢ ngudn cap cho mach
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diéu khién congtacto 6K1 ¢ dién, tiép diém 6K1 = 1, dong co khong bi qua tai,
va hé théng duoc dat ¢ ché do khai dong. 7.5N1 14 congtic bao muc nudc cau
hoa trong bé chtra, khi mirc nuéc trong bé can dudi mac cho phép congtic s&
chuyén mach, cubn hat cua congticto 7.5K1 =1 dan dén tiép diém 7.5K1(6,10)
= 1, dén mau d6 7.5H3 s& sang b4o mirc nudce trong bé dudi mic cho phép. Tiép
diém 7.5K1(7,11) = 1 chudng bao dong hét trong bé s& kéu.

+ Pong co lai bom sb 2 khi duoc chay ty dong chi ding lai khi nhan vién vin

nim cdng tac 7S1 hozc nim cong tac 7S2 vé vi tri <0”.

3.6. PHUONG AN NANG CAP HE THONG VA SO PO NANG CAP

Theo thiét ké ban dau hé thdng 2 bom dién dung chung 01 ro bom . Néu xay
ra truong hop hong ro thi ca 2 bom dién s€ bi vo hiéu hoa, khong dam bao tinh
hiéu qua va thoi gian sin sang chira chay khi co su ¢6 chay no tai thoi diém nay.
Do 1a sy ¢b vo cling nguy hiém.

Chinh vi vay phuong 4n nang cap hé thong duoc tinh toan vao phan tach
riéng ro bom cho 2 bom dién doc lap. Tuy phuong an nang cap khong thay doi
nhiéu vé thiét ké song cling mang lai nhitng hiéu qua wvu viét, quan trong dam
bao cho hé thdng lién tuc, san sang néu xay ra su ¢d nghiém trong la mot trong

hai bom dién bi hong ro bom can thoi gian dai méi sta chira kip.

—F
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Hinh 3.9. So db tach riéng 2 ro bom s6 1 va bom s 2
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3.6.1 Muc dich ning cap hé théng

Muc dich ning cap hé théng nham dam bao tinh lién tuc sin sang phuc vu
cong tac chira chay khi xay ra su ¢b chay nd. Bam bao tinh 6n dinh caa hé thong,
taing mic do tin tuong vao hé thong. Tang kha ning hoat dong cua tirng bom
dién trong truong hop 1 trong 2 bom dién gap su ¢b Vé ro cling nhu cac su €6
khac doi hoi ting bom dién hoat dong doc lap.
3.6.2 Panh gia két qua nang cap

Trong qua trinh tim hiéu vé hé thong cau hoa duoc lap dit tai trung tam
thuong mai Metro Hai Phong em thay su ¢ V& ro caa 2 bom dién d3 nhiéu lan
xay ra. Thoi gian va chi phi dé sira chira su ¢ nay 1 rat 16n. Vi vay phuong an
nang cap phan ro doc lap cho 2 bom dién d3 duoc cic nhan vién ki thuat dién
cua siéu thi Metro tién hanh trién khai. Phuong 4n nay lam tiang do tin cay, on

dinh cua hé thong dam bao san sang chita chay 24/24 khdng ké ngay dém.
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KET LUAN

Sau mot thoi gian 1a ba thang tim hiéu vé trang thiét bi dién cua siéu thi
Metro Hai Phong da giup em c6 co hdi dugce van dung cac kién thie di dugc
hoc vao nghién ctu cac hé théng dién trong thuc té. Tuy da rat ¢ gang hoan
thanh dd 4n nhung em khong thé tranh dugc nhitng thiéu s6t, em mong cac thay
cd clng cac ban dong gop va dua ra mot s6 y kién dé cho d6 &n cua em thuc
hién tt hon nira.

Duéi sy hudng dan tan tinh cua thay PGS.TS Hoang Xuan Binh cling sy
gitip d& cua nhiéu quy thay c6 trong khoa em da hoan thanh luén vin theo dtng
y8u cau va thoi gian quy dinh. Trong luan van em da thuc hién duoc nhitng cong
Viéc sau:

- Nghién ctu vé hé théng cung cap dién cua siéu thi Metro Hai Phong
- Phan tich trang bi dién hé théng lanh cua siéu thi Metro Hai Phong
- Nghién ctu tram bom cttu hoa cua siéu thi Metro Hai Phong

Cudi cling em xin giri 161 cam on dén thady PGS.TS Hoang Xuan Binh da
tan tinh huéng dan em hoan thanh dé tai tot nghiép nay ciing nhu cac thay co
trong bo mon Dién tu dong cdng nghiép da chi bao em nhirng kién thirc bo ich

trong thoi gian hoc tai truong.
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[2] Nguyén Buc Loi, T dong hoa hé thang lanh, Nha xuat ban giéo duc

[3] Pham Vin Chéi, Khi cu dién, Nha xuat ban khoa hoc va ki thuat

[4] Hoang Xuén Binh, Trang b; dién — dién tir may cong nghiép dung chung,

Nha xuat ban khoa hoc va ki thuat.
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