Chédng 5: CAUC NHU CAAU HOA TROI
( Utilities )



5.1. Puong 6ng — Cac yéu to lién quan dén lap dit
duong 6ng — Chon theo tiéu chuan

Chi phi cé thé chi€m tir 50 dén 70% chi phi thiét bi.

< Lua chon vat liéu phi hgp véi cac tiéu chuan

<* Chon dudng kinh 6ng mot cach kinh té&

< B tri dudng ong dé lap dit, thdo ciin va Wng sdat tdi thiéu
<» Chon cdc van tot nhat trong diéu kién lam viéc xdc dinh

<» Chon cac phu tung néi o6ng va lam kin phu hgp

<+ Chon cac bd phan d& 6ng phut hgp cho cong viéc lap dit

< X4c dinh bé day tdi uu 16p cach nhiét can thiét

<» X4ac dinh mau son bén ngoai 6ng phu hgp véi luu chat dugc
din bén trong dé dé nhan dang

» Tinh toan chi ti€t va chinh xdc toan bd chi phi dudng 6ng
2



Gia tri tham khao vé van téc dong chay trong dng
va ton that 4p sdat dé tinh dudng kinh dng

Vén toc, AP,
m/s kPa/m
Céc chat 1ong do nhét thap 1-3 0,5
Chat 160ng chay do trong luc - 0,05
Ciac chat khi va hoi 15 - 30 0,02% ap
Hoi nudc ap suat cao, >8bar 30 - 60 saat




Ngoai ra cé thé tinh van toc theo dudng
kinh trong cua ong d(mm) nhu sau

_ Ong ddy ctia bom: 0,06d + 0,4m/s

_ Ong hiit ctia bom:  0,02d + 0,1m/s

— Hoi . 0,2d m/s



Puong ong dan hoi nudc

» Hoi nuée 1a luu chat nén dugce ¢ nhiét do va ap suit cao
nén viéc tinh toan duwong ong khé khian hon.

< Hoi nuéc duge cung cap tir phan xudng nodi hoi véi ap
suat tir 10at trd 1én, tuy nhién ciing c6 mét s6 nha may
chi st dung hoi nuée cé ap suat dudi 1 at.

< Thuong st dung 6ng thép dé din hoi nuéc ngoai trir cé
yéu cau dic biét.

< Khi st dung loai dau truyén nhiét cho cdc qud trinh
cong nghé can nhiét do cao thi khong can thiét phai ché&
tao thi€t bi chiu 4p suit cao.



B0 tri duong 6ng- Ban vé duong ong

Sau khi da xdc dinh dudng kinh va vat liéu ché tao ong,
thi€t k& mang 6ng dap Wng cic yéu cau sau:

D@ lap diit va it ton kém

Dé thao tac, vin hanh

D@ kiém tra, bao tri va thay thé&

Bdo v¢é duong ong khdi nhitng soc nhiét hay va cham co
hoc

Chiu Wng suﬁ’t\ toi thi€u do moi trudng nhiét va dao dong
xung quanh bing dudng 6ng mém

C4c phu tung d6 ong thich hgp khong 1am vuéng cac thao
tac van hanh thiét bi



Lap dat duong ong
Ban thiét k& dudng 6ng phai bao gom cac phuong phdp gia
cb, dd ong va tang ciing, viing chdc cho hé thong duong ong.
Mot s6 nguyén tic bé tri dudng ong:
1) Két hgp cac 6ng thanh mét nhém dé t6i thiéu ho4 s
lugng gian gid d& ong, co dinh va ting citng ong.
2) B& tri dudong ong trén miit dat néu cé thé.
3) C6 khoang trong xung quanh dé 1ap thém cac duong ong
dich vu, dung cu do, dién va kha ning m¢ rong trong tucong
lai.
4) Pinh vi dud'ng 6ng gan nhitng ciu tric cé thé tan dung
d§ do 6ng nhu tuwong nha xuéng va cdc gian gia khac cé
san.
5) Né&u duoc, lap dit dudng ong tu do



Ldp ddt duong ong
6) Lap d:it thém cdc gian gia dd dé ting ciing hé thong
dudng ong tranh sy dao dong qua 16n.
7) Pudng 6ng ndi véi may nén hoic bom chian khong bi
rung nén phai do riéng doc 1ap véi cac dudng 6ng cong
nghé khac va thuéng duoc ndéi mém hoic d trugt.
8) Pudng 6ng nén nén d:it gan by dd 6ng dé chd noi dugc
vitng chac
9) Pudng dng ndi véi phia trén binh thang diing nén chiu
lén binh dé giam thi€u chuyén dong tuong doi giita bo do
va dudng 6ng; nhu vay nhitng dudng 6ng nay nén di gan
binh va d& gan chd néi.
10) Pudng ong phai c6 dd khoang trong xung quanh dé
thuin tién cho viéc lap dit va bio tri. :
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Lap dat van cdn chu y cac diem sau:
T4t ca cac van, dic biét 1a cdc van 16n, nén dit tai vi
tri dé ti€p can tir san nha hodc san thao tic.
Céc van dit trén duong ong thio vao cac binh hé nén
dat sao cho khi van hanh chat 16ng khong bi ving ra
ngoai hodc boc khdi.
Nén dit mot van khéa sau van kiém soat tranh ro ri.
St dung van kho4 hai 1an trén cac dudng 6ng ma mot
phan ndi véi thiét bi dang stra chita hoiic thdo roi,
phan dudng 6ng con lai vin dang st dung d€ dan luu
chat.
Pit cdc van khan cip va dudng 6ng ¢ mot vi tri an
toan bén ngoai phan xudng ché bién.
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Lap dat thap tach Propan
va Propylen mang ky hiéu
T2103 cua phan xwong
thu hoi Propylen. Khoi
thiét bi nay ning hon 400
tan, cao 81m (anh), san
xuat tai Malaysia. bay la
thiap cao nhat va Ia thap
trong trong téng sO 7
thiét bi siéu trwdrng siéu
trong dwoc lap dwng
thanh céng tai phan khu
cong nghé cua Nha may
Loc dau Dung Quat.
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Ton théat nhiét qua bé mdt néng khong boc cdch

nhiet
Ton thdt nhiét,
Sai biét gitia nhiét dj bé mdt kcal/m?.h
va nhiét do moi truong

50 500

100 1.350

200 3.800

400 13.650
Nhiét do moéi truong 35°C, hé so phat xa 0,8,
khong c6 gio
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Bé day lép cdch nhiét,mm, cho ong dan
hoi nuoc, nuoc ngung va bé mdat nong

Nhiét dj Duong kinh 6ng,mm Mt
’C 25 | 50 | 75 | 100 | 150 | Phang
> 100 25 25 50 50 65 50
100 - 150 25 25 50 50 65 75
150 - 200 25 40 50 65 75 90
200 - 250 25 50 50 65 75 90
250 - 300 25 50 50 75 90 100
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Boc cach nhiét khong tot
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5.2. Dung cu do va kiém soat qua trinh

« Kiém soat qui trinh va dung cu do, ty dong hoa 1a trung
tam diéu khién mot nha may.

e Cac thong so trong qua trinh cong nghé phai duge do dac,
kiém soat va tong hgp dé dat dugc ciac diéu kién cong
nghé toi uu.

*Cdc bién s6 nao anh hudng lén qud trinh cong nghé va

mitc dp anh hudéng thé nao?

< Tinh chdt vat ly nao can do va miic dp chinh xdc?

< Tinh chdt vdt Iy nao can kiém sodt tu dong va miic do?
K§ su hoa hoc khong phii chuyén mén vé Iinh vuc ki€m
soat tu dong tuy nhién can cé kié€n thitc vé linh vuc nay dé
c6 thé danh gia nhitng két qua cua qua trinh do va kiém
soat ty dong. r
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Kiem soat qua trinh
*bi&n s6 anh hudng 1én cac phan wng hoa hoc
* qua trinh lién tuc.

Cdc diém kiém sodt chii yéu duoc lua chon tit cdc so do qui trinh
cong nghé (chuong 3).

% dung cu do phai dugc xac dinh ro qui cach

< do, so sanh v§i tiéu chuAn mong mudn, tinh toan, tong hgp,
va hiéu chinh, khi can thiét, dé¢ qua trinh dugc van hanh
mot cach on dinh.

< 1y thuyé&t vong kin (closed-loop) ciia cdc hé thong kiém soat
ty dong.

< qu4 trinh kiém so4at thu cong.

< qu4 trinh ki€m soat ty dong.

» b6 phan chi yé&u cho hé thong kiém soat vong kin 1a dung
cu do. Thi du do va ghi nhiét dg, ap saat, luu lugng.

A A A% N A AL o A , N , N
“* by phan cudi cung cua hé thong kiém soat vong kin l1a van,
cong tac... 17



Lvia chon cdc dung cu do thong sé cong nghé

Bi€n so cua qua trinh va phép do tudng ng dugc phan
chia nhu sau:

(1) ndng luvong nhu nhiét do, ap suat, bdc xa;

(2) lvgng va téc ddo nhu dong chay, muc chat 16ng, bé day;
(3) cac tinh chat dic trung vat 1y, hoa hoc.

Su lua chon thich hop dva trén mét s thong so nhu:
“*muc do, khoang va chdc ning cua dung cu,
*muc do chinh xac,
< vt liéu ché tao,

, , A 2 1A », N °A »,
% cac anh huong co6 thé cé 1én cac diéu kién cua qua
trinh
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Cdc nguyén ly so dang cua kiém sodt tu dong

Cic chidc niing co ban ctia kiém sodt tu dong
(1) do dac,
(2) so sdanh,
(3) tinh toan, va
(4) hiéu chinh.

Co ch§' st dung 1a do gid tri cia mét bién s6 qud
trinh dugc kiém sodt va vgn hanh dé giéi han sai s6 cua bi?’n
sO nay so vdi gia tri mong muon hay gia tri dit la kiém
soat tu dong.

Nhirng nhiéu loan 1am sai cdc bi€n sé can
o A 2/, ° (N ° ° oA’ Ao ° A
kiém soat dugc chia thanh hai loai su bién doi tai cung cdp
S oA’ A o A
va su bién doi tai nhu cau.
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5.3. Hé thong cung cAp ning lugng

Cdc yéu cdu vé ndng luong trong nha may du6i nhiéu dang
khac nhau:

(1) ning lugng su dung trong cac qua trinh cong ngh¢ duoi
dang hoi nudc, dién, dau dot 10;

(2) co nang;

(3) dién nang;

(4) hé thong lanh;

(5) nhiét niing, thong gi6, diéu hoa khong khi;

(6) khi nén.
Nhitng dang ning lugng nay co thé dugc cung cap bang
nhi¢u cach tuy thudc vao tinh kinh té.
Cac nguon niing lugng tiéu bi€u la (1) dién ludi quéc
gia; (2) may phat dién dy phong , noi hoi cua nha may;

(3) cac 1o dot, cac 10 nung, thi€t bi trao doi nhiét...
20



Nang luong hoi nuoc

Hau hét cdc nha mdy st dung hoi nuéc nhu 12 moi
trudng truyén nhiét ré tién va tién loi.
< Ap sudt — Nhiét do ctia hoi nuéc thay doi rat nhiéu
theo yéu cau cia tirng nha may (bdng hoi nuéc).
<+ Noi hoi c6 thé chia l1am thap ap, trung 4p va cao ap.
% Co thé c6 mot hay hai phan xudéng noi hoi va hé thong
phdn phoi phiic tap hay mét s6 noi hoi nhé ddt canh
cdc phdn xudéng cong nghé cé yéu cdu tuy theo tinh
kinh té ciia nha mady.
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HOI BAO HOA

Tham khao nhanh:

— Nhiét do bao hoa, T, = 100 x (P/0,965)'4, P
tinh theo atm

— Enthalpy cua hoi, h, = 2.500 + 1,7 T,

Thuin lgi cua viéc su dung hoi bido hoa
— Truyén nhiét ¢ nhiét do khong doi
— Lam néng dong nhat trén bé miit trao doi
nhiét.
— Hé s6 truyén nhiét cao
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Nang luong dién
Dang ning lugng rat quan trong cua nha mady. Cdc
nha mdy dién hod dva trén nguon ndng luong nay.
St dung dé€ van hanh bom, quat, may nén, khuay va
cac thi€t bi co hoc khéc, dung cu do va chi€u siang...
Khi thi€t k& can xem xét can than nguodn, chi phi, do
tin cay ciia nguon dién.
Pién c6 thé mua tir dién luéi quoc gia, nha may tu
nhan hoiic tif mét nha may lan can nhu 14 san pham
phu.
Pudng dién hién c6 san hodc ¢ xa c6 chi phi chap
nhan dugc.
Cong suat nguon can thiét
Nguon dién du phong
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5.4. Hé thong cap théat nude trong nha may
H¢ thong cdp nudc

< P& cung cap nuGc sach, cé thé khai thac tif ngudén nuée
cua mang cap nuée Cong ty cap nuée thanh pho hoic tu
ngudn nuéc thién nhién 1a nuéc mit, nuée ngam.

< Nuéc mit bao gom cac ngudn nuéce trong cac hod chita,
song sudi. Do két hgp tir cdc dong chay trén bé mit va
thud'ng xuyén ti€p xdc véi khong khi nén nitoc mit cé
cac dac trung sau:
v'Chua khi hoa tan, dac biét la oxy
v'Chita nhiéu chat ran lo lifng
v'Ham lugng chat hitu co cao

v'C6 nhiéu loai tao hién dién
24



Nudc ngam

> dugc khai thdc tif cdc tang chita nudc dudi dat.

> chat lugng phu thudc vao ciu tric dia tang ma nuéc thim
qua.

> nitdc chay qua cdc dia tang chita cat hodc granit cé tinh axit
va chia it chat khéang hoiic khi chay qua dia tang d4 voi
nuéc cé6 do kiém bicarbonat kha cao.

> Piic trung chung cia nuéc ngam la:
= D) duc thap
= Nhiét do va thanh phan héa hoc tuong déi 6n dinh
= Khong c6 oxy, nhung c6 thé chita nhiéu khi H,S, CO,
= Chita nhiéu chat khéang hoa tan, ding ké 1a Fe, Mn, F

= Khong c¢6 su hién dién cua vi sinh vat .



Bdng 9.1. Nhiing diém khdc nhau giita nuéc ngdm va nudc mdt

Thong s Nudc mdt Nuéc ngdm
Nhiét d6 Thay ddi theo mua Tuong déi on dinh

Chat rin lo litng

Cao va thay doi theo mua

Thap, gan bing khong

Khoang hoa tan Thay doi theo chat lugng dat, It thay doi, cao hon nuéc
lvgng mua mit ¢ cung mot vung

Ham lugng Fe2+,Mn?* R4t thap, trir duéi day ho Thudng xuyén c6

Khi CO, hoa tan Thudng rat thap, ~ 0 Thudng cé & nong do cao

Khi O, hoa tan Thudng gan bio hoa Thuong khong co

Khi NH, Nguon nuéc nhiém ban Thudng cé

Khi H,S Khong Thudong cé

SiO, Thudng c6 nong do trung binh | Thudng cé ¢ nong do cao

NO,> Thuong thap Thudng c6 6 nong do cao

do phan bén héa hoc
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Trong mét sé dieu kién san xuit yéu cau, can khao sat
cac tinh chat cua nudc cap nhu sau:

(1) Tinh chat 1y hoc: T, d) mau, d6 duc, mui vi,....
(2) Tinh chat héa hoc: pH, do kiém, do citng, do oxy héa,....
(3) Cac chi tiéu vi sinh
«» Tinh 6n dinh tranh dugc qué trinh an mon dudng 6ng hoic
dong can trong qua trinh vin chuyén va luu tri.
< Chat lugng nuéc cap da dang tuy vao nganh cong nghiép.
«» Nha may nho hoic trung binh cé thé dung tit mang luéi cap
nudc do thi hay cac gi€ng khoan sau.
» Nha may qui mé 16n thudng phai c6 hé thong cap nuée doc
l1ap véGi gia thanh ré hon, tin cidy va an toan hon.

<+ Tinh da dang vé chic niing va nhu cau vé nu’(’)’c,onhﬁ't 1a vé
chat lvgng nudc, nhiéu khi can xut 1y dic biét dé t‘l)l(‘ia man
yéu cau cong nghé san xuat va chat lugng san pham.
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Bdng 5.2: Cdc tdc hai do héa chdt trong nudc gay ra

Hoéa chdt

Tdc hai

Arsen (As) Doc hai cho ngudi vi cac loai thuay sinh

Clor (Cl,) Tao thanh triclometan ddc hai, nguy hiém cho c4 va thiy sinh

Calci (Ca) P citng, gdy bam ciin 6ng dan, thi€t bi. Khong tot cho thuy sinh

NH,;, NH,* Kich thich qua trinh phi dudng, ting cic tap chat ban. Poc hai cho
thay sinh

Nitrat (NO;) Doc hai cho tré em, Kkich thich qua trinh phi duGng, l1am ting cic tap
chat trong nuéec.

(DO) Nong do thap c6 hai cho cd. Thi€u oxy khong khit dugc mui trong nuée

(H,S) Nong do cao giy dn mon kim loai.

Phenol G4y mui vi trong nuée. Poc hai cho cac loai thiy sinh

(S) G4y mui khé chiu trong nuée. Poc hai cho cac loai thay sinh.

S trong Sunfit Phan tng vGi oxy hoa tan, tiéu thu oxy trong nudc

S trong Sunfat

Lam cho nuéc cé tinh &n mon kim loai. Khi hi€m khi tao thanh sunfur

PO,>

Tao qué trinh phi dudng trong cic ao hd
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Bdng 5.3: Tiéu chudan chdt lugng nudc cdp cho lam ngudi

Chi tiéu Lam nguji mét | T di su dung
lan nhiéu lan

pH 72 - 9,5 7,2 - 9,5
Axit carbonic xdm thuc, mg/lit <20 <3
D6 cing tam thoi, dH 8 - 15 8 - 15
P cifng tdoan phan, dH <50 < 80
Tong ham lugng mudi, mg/lit <3.000 <1.000
Hop chat clorua, mg/lit < 1.000 < 1.000
Sat, mg/lit <1,0 <1,0
Mangan, mg/lit <0,15 <0,15
Chat lo litng, mg/lit <5 <5
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Bdng 5.4: Tiéu chudn chédt luong nudc cap cho noi hoi

Chi tiéu Ap sudt noi hoi, atm

13 16 52 112 158
P citng toan phan, dH <0,1 0,1 <0,05 | <0,01 | <0,01
Axitcarbonic, mg/lit <10 <10 <5 <5
Oxy hoa tan, mg/lit <50 | <50 <50 <20 <20
Dau m&, mg/lit <3 <3 <3 <1 <1
P oxy h6a,KMNO,, mg/lit Cang thap cang tot
Siat, mg/lit <30
Si0,, mg/lit <240 | <180 | <72 | <2,0 | <04
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Tram xtt 1y va bom nudc cap




Tram xi 1y va bom nudc cap
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Tram xu 1y va bdm nudc cap 2

33



H¢ thong théat nudc

<» Thu dan nuéc thadi (dd qua st dung) ra khéi khu vuc
san xuat va xd 1§ dén mic dim bdo tiéu chudn qui
dinh truéc khi xa ra song, ho, dé bao vé ngudn nuéc
khong bi nhiém ban.

» Nén st dung lai nuéc thai hodc nudc thai da xit Iy néu
thoa man yéu cau cong nghé va hgp Iy vé cac chi tiéu
kinh t& va ky thuat.

<+ Mang luéi théat nuéc trong nha may cé thé nhiéu hon
hai (nuéc mua va nudc thai san xuit) tuy thudc vao
nguon, thanh phdn va tinh chdt cia nuéce thai, cac bién
phap xu Iy va bién phap su dung lai sau xu 1y.
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Nuéc thai trong nha may cé thé la:

% Nwdc giai nhiét.

<+ Nitoc dé van chuyén céac tap chat cd hoc hoiic C!lﬁ’t
tan (dung dé rua, lam sach nguyén liéu, san pham)
bi nhiém ban vdi tap chit co hoc va chat tan.

“NuGc su dung lam dung moi trong san xuit dé pha
ché héa chat, phaim nhu¢m... hodc 12 mot thanh
phan cua san pham.

»*Nddc dé van chuyén cdc tap chat co hoc, chat tan

vua glal nhiét (lam ngudi khoi 10), khi do nuéc vira
néng va nhiém ban.
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Nhu cau st dung nuéc trong san xuat

+» Khi nhu cau st dung nuéc ngay mot ting lén can
phai nghi dén hé thong cap nuée tuan hoan, tai si
dung nudc cac loai nuéc thai trén.
% Khi thiét k& nha may can phai luu ¥ dén viéc bao vé
ngudn nude.
< Phuong huéng chinh dé gidi quyé&t van dé bao vé
ngudn nuéc;
v'cdc giai phap cong nghé hgp 1y nhiam lam giam lugng nuéde
thai va nong do cdc chat 6 nhiém trong nidc
v'nghién citu cdc phuong phap xit Iy nude thai c6 hiéu suat
cao d€ thu hoi tai sit dung cac chat cé gia tri trong nude
thai.
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Nhu cau st dung nuéc trong san xuat

> Ngoai ra can phai giam ton that nguyén liéu va sin pham
trong qué trinh sin xuat dé lugng chat 6 nhiém trong nuéc
thai la it nhat
> Thu hoi nhitng chat cé gid tri trong nuéce thai
> Khi giam lugng nuéc thai thi nong do chat 6 nhiém sé ting
lén,
= giam dugc qui mo cong trinh xiu ly,
= gidm chi phi ddu tu va qudn ly, van hanh.
= nong do tang lén, thu hoi cdc chdt cé gid tri dé dang hon.
> Tém lai, khi thi€t ké nha mdy, van dé& cap théat nuGc phai
dugc giai quyét mot cach tong thé, dong thdi ciing phai luu
y dén cac cong trinh k¥ thuit khdc trong pham vi nha may.
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