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TOM TAT

Tén dé tai: Thiét ké hé thong thong gi6 cho nha may co khi AC thanh phd HN va kiém
soat 6 nhiém mai truong khong khi cho khu cong nghiép TD

Sinh vién thyc hién: Vi Van

S6 thé SV: 117200060. Lop: 20QLMT

Noi dung chinh trong d6 4n:

No6i dung 1: Thiét ké hé thong thong gi6 trong nha may

- Tinh toan nhiét thira va cac yéu t6 doc hai khac trong nha may;

- Lua chon cac phuong an thiét ké hé théng thong gio;

- Thiét ké hé thong thong gio, hé thong xir Iy cac yéu to doc hai trong nha may,
tinh toan thuy luc va Iya chon thiét bi thong gio.

Noi dung 2: Kiém soat 6 nhiém méi truong khong khi

- Tinh san pham chéy;
- Tinh hiéu sut can xtr Iy cac khi 6 nhiém dé dam bao quy chuan mai truong;
- Tinh to4n va v& mé ta khuéch tan Cx, Cx,y tu 04 6ng khoi;
- Pé xuat cac phuong an kiém soat 6 nhiém moéi trudong khong khi.
Noi dung 3: Thiét ké hé théng xur 1y khi thai
- Lua chon thiét bi xtr Iy phu hop.
- Tinh toan va thiét ké hé thong xir 1y khi thai.

Tinh kha thi cua dé tai:

Giai quyét dugc lugng nhiét thira sinh ra trong qua trinh san xuét, loai trir duoc hoi, khi
doc va bui trong phan xuéng, dam bao yéu cau vé sinh nha xuéng. Mit khac, cai thién
moi trudng 1am viée, nang cao ning suat lao dong va chat luong san pham. Xt 1y duoc
luong khi thai phat sinh tir qua trinh d6t nhién lidu. D& xuat cic phuong an kiém soat 6
nhiém khong khi khu vuc xung quanh khu cong nghiép. Sau hon 3 thang thuc hién d¢é tai
d3 giup toi cung cb lai nhitng kién thirc d hoc, ddng thoi thu thap dugc nhitng kién thirc

va k¥ ndng can thiét cho cong viéc cia mot k¥ su sau nay.



LOI NOI PAU

Do an tot nghi¢p 1a mdt nhiém vu quan trong va bét bude dbi véi mdi sinh vién trude
khi hoan thanh chuong trinh hoc. Pay khong chi 14 co hoi dé tong hop, vin dung nhimng
kién thtrc di tiép thu trong sudt qua trinh hoc tip ma con giup sinh vién dinh hudéng rd

hon vé cong viéc tuong lai ctia minh.

Tir thyc té d6, toi di dugc giao thuc hién dé tai: “Thiét ké hé théng théng gié cho nha
may co khi AC tai thanh phd HN va kiém soat 6 nhiém khong khi tai khu céng nghiép
TD”. Bé tai nay khong chi mang y nghia khoa hoc ma con c6 tinh ing dung thuc tién cao,

gitp to1 hiéu sau hon vé linh vuc minh theo dudi.

Trudec tién, toi xin bay t6 10ng biét on sau sic dén cac Thay Co trong khoa Mbi trudng,
Truong Dai hoc Bach khoa — Pai hoc Pa Néang, nhiing ngudi da tan tinh giang day, truyén
dat cho t6i nhitng kién thtrc quy bau trong sudt thoi gian hoc tap ciing nhu tao diéu kién

thuan loi dé toi thuc hién do an nay.

Dic biét, toi xin giri 101 tri an chan thanh dén C6 TS. Nguyén Phude Quy An, ngudi da
ludn tan tim hudng din, dong vién va hd tro toi trong sudt qua trinh nghién ctru va hoan

thanh d¢é tai t6t nghiép.

T6i cling mudn danh 15i cam on chan thanh dén gia dinh, ban bé va tap thé 16p
20QLMT, nhitng ngudi da luén déng hanh, dong vién va gitp dd toi trong sudt thoi gian
qua.

Mac du da co6 gang hoan thién d6 an mot cach tot nhat, nhung do gidi han vé thoi gian
va kién thirc, chac chan van con nhiing thiéu sot. To1 rat mong nhan dugc sy dong gop va

¥ kién quy bau tir Quy Thay C6 dé c6 thé cai thién va nang cao chit luong nghién ciru.
Mot 1an nita, t6i xin chan thanh cam on!
Pa Nang, ngay ... thang ... naim 2025

Sinh vién thuc hién

Vi Van



CAM DOAN
To1 xin cam doan:

Nhimng ndi dung trong d6 an nay la do t6i thyc hién dudi sy hudng dan cia co TS.

Nguyén Phudc Quy An.

Moi tham khao st dung trong d6 an déu la ngudn c6 thuc va duoc trich dan trong phan

tai liéu tham khao.
Cac s6 liéu tinh toan sir dung c6 ngudn gbc 16 rang, di cong bd theo quy dinh.

Neéu phat hién c6 bat ky sy gian 1an nao t61 xin hoan toan chiu trach nhi¢m vé ndi1 dung

do an cua minh.

Sinh vién thuc hién

Vi Van
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Tén dé tai: Thiét ké hé thong thong gi6 cho nha mdy co khi AC thanh phé HN va kiém sodt é nhiém méi truong
khong khi cho khu cong nghiép TD

Chuwong 1: GIOI THIEU CHUNG

1.1. Giéi thiéu chung vé thanh phé HN

Sau khi mé rong, vi tri dia 1y ciia Thia d6 Ha Noi so hitu dién tich ty nhién 1én dén 344.470,02
ha, gap 3 1an so véi lic trude va dang top 17 Thu do trén thé gidi co dién tich 16n nhat. Bi kém
Vi d6 14 sy tang truong dan s chong mat 1én dén hon 7 triéu nguoi.
1.1.1. Vitridialy

Q

Hinh 1.1 Dinh vi thanh phd HN trén ban d6 Viét Nam.

Thanh phd HN ¢6 dién tich 344.470,02 ha (3.447 km?) véi dan s6 hon 7 triéu ngudi va cd
vi tri dia ly: [1]

-Diém cuc Béc: thon Do Luong, xa Bic Son, huyén Soc Son;

-Piém cuc Tay: thon Luong Khé, xa Thuan MY, huyén Ba Vi;

-Piém cuc Nam: khu danh thing Huong Son, xa Huong Son, huyén My Dic;

-Diém cuc Dong: thon Co Giang, xa L¢ Chi, huyén Gia Lam.

1.1.2. Piéu kién tw nhién

HN nim & trung tim dong bang song Hong, v4i dja hinh chi yéu 1a ddng bang thap, xen
1an ving d6i nai & phia Tay va Tay Béc. Khi hau thudc loai nhiét déi 4m gié mua, chia
thanh bén mua rd rét, véi mia hé noéng 4m va mua dong lanh kho. Hé thong song ngoi

phong pht, gdom séng Hong, song Pudng, song Nhué, cling nhiéu hd 16n nhé nhu hd Tay,

Sinh vién thuc hién: Vii Van Huéng dan: TS. Nguyén Phirde Quy An 1



Tén dé tai: Thiét ké hé thong thong gi6 cho nha mdy co khi AC thanh phé HN va kiém sodt é nhiém méi truong
khong khi cho khu cong nghiép TD

hd Hoan Kiém, gop phan diéu hoa khi hau va cung cap nudc. Dét dai chi yéu 1a dat phu sa
mau md, thuan lgi cho phat trién néng nghiép va do thi. Tai nguyén sinh thai da dang, voi
cac hé sinh thai rimg go ddi & Soc Son va hé sinh thai hd, tao diéu kién thuan lgi cho phat

trién kinh té va bao ton moi truong. [1]
1.1.3. Diéu kién khi hau.

HN c6 khi hau nhiét d6i am gi6 mua, dac trung bai bén mua rd rét. Mua hé thuong néng
4m va mua nhiéu, trong khi mua dong lanh, kho va it mua. Mua xuin va mua thu 1a thoi
diém thoi tiét dé chiu, thuan loi cho sinh hoat. Lwong mua tap trung vao cac thang mua he,
gdy nguy co ngap ung. Khi hau anh hudng truc tiép dén doi song, san xuat va quy hoach
d6 thi cua thanh phd. [1]

1.2. Tong quan vé khu céng nghiép TP tai Thanh phé HN

Khu cong nghiép TD thudc huyén DA, thanh phd HN. Cach trung tdm thanh phé HN 10km

nam ¢ cudi hudng gid, dugce cach biét véi khu dan cu.

-Phia bac giap thanh phd Tuy Hoa va huyén Phi Hoa qua song Pa Rang
-Phia nam giap huyén Van Ninh cua tinh Khanh Hoa

-Phia dong giap Bién Pong

-Phia tay giap huyén Tay Hoa

Dién tich dat khu cong nghiép quy hoach téng 295 (ha). Hién c6 cac nha may dang hoat
dong nhu: Cong nghiép san xuat chi tiét may; Thiét bi y t&; Cong nghiép dién tir;. ..

Trong qua trinh hoat dong ctia cac nha may nay xuat hién 4 ngudn khi thai cao lan luot 1a:
ong khoéi 1 dat tai nha may san xut chi tiét may M, 6ng khoi 2 dat tai nha may thude 14 O,
ong khoi 3 dat tai nha may san xuat thiét bi cong nghiép SHI va dng khéi 4 dat tai nha méy
gia cong cac loai khuon dac H. (Hinh 1.2).
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Tén dé tai: Thiét ké hé thong thong gi6 cho nha mdy co khi AC thanh phé HN va kiém sodt é nhiém méi truong
khong khi cho khu cong nghiép TD

o B

Hinh 1.2 Ban d6 quy hoach str dung dét trong Khu céng nghiép TP
1.3. Tong quan vé nha may co khi AC
1.3.1. So' lwge vé nha may co khi AC

Nha may co khi AC nam trong khu cong nghiép TP, c6 phin xudng san xut voi dién tich
36m x 24m = 864 m? bao gém cac thiét bi nhu sau:

Bang 1 Thiét bi nha may

STT Tén thiét bi Quy céach Tinh chit doc hai |Cong sut|Sé luong
1 |Lonung 2000x2000 Nhiét 2,0 2
2 |May cat Dau max=3,3mm - 10 2
3  |May bao ngang | Day max = 3,3mm - 2,8 4
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Tén dé tai: Thiét ké hé thong thong gi6 cho nha mdy co khi AC thanh phé HN va kiém sodt é nhiém méi truong
khong khi cho khu cong nghiép TD

4 May khoan O max 10 khoan 12mm |- 0,5 4
5 Mdéy mai tron  |O d4 mai = 200mm Bui kim loai 2,5 3
6 |MAay mai phang|O d4 mai=200mm  |Bui kim loai 2,5 2
7 |May danh bong |- - 2,0 3
8 |Béma 1000x500x1000mm  |Hoi doc - 8
9 |Lap dat - - ; 2

1.3.2.S0 dd diy chuyén sin xuit ciia nha may co khi AC
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Tén dé tai: Thiét ké hé thong thong gi6 cho nha mdy co khi AC thanh phé HN va kiém sodt é nhiém méi truong
khong khi cho khu cong nghiép TD

Nguyén ligu

(Dong)
1 Nhiét
Quing, dong  — Lé nung — Bui, tro

Khi (SO2,NO2,...)

Lamnguéi ——  Nhigt, hoi dic

Dién — Cit — Vun thép
Pién — IIE’mldif:n — Nhiét, hoi doc
bién — T".-‘Ilz'li — Bui, van thép
Pién — Kh{mn — Tiéng 6n

l

Pién, héachat —  Madong [—— Hoiddc(S02,..)

l

Dién —_ Lap rap

!

San phiam

Hinh 1.3 So db day chuyén cong nghé san xuat cia nha may

Quy trinh cong nghé:

Quy trinh san xuit trong nha may co khi bit dau tir budc gia nhiét vat liéu bang 10
nung va lam ngudi. Sau do, phoi dugce cit theo kich thuée tai cac may cit thm N470 va
N475. Tiép theo, cac cong doan gia cong co ban nhu phay, tién, bao, xoc dugc thuc hi¢n
nham tao hinh so bo cho chi tiét. Cac chi tiét co yéu cau lién két s& duoc han trudce khi
chuyén sang cong doan mai, va khoan nham dam bao do chinh xac va chat lugng bé mit.
Cudi cung, san pham dugc xu 1y bé mit tai bé ma dé chong dn mon va lap rap trude khi

xuat xudng.
1.4.Céc van dé méi trwong ¢ nha may

1.4.1.Ngudn phat sinh ra khi thai
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Tén dé tai: Thiét ké hé thong thong gi6 cho nha mdy co khi AC thanh phé HN va kiém sodt é nhiém méi truong
khong khi cho khu cong nghiép TD

Céc cong doan nhu: Cat, khoan, mai,... Thanh phan chii yéu 14 bui va vun kim loai. Cac
loai khi phat sinh ra tir qua trinh ma : Hoi axid, dung moi, kiém,...
Céc loai khi thai phat sinh & 10 gdm c¢6: Nhiét, khi SOz, NOy, ...

1.4.2.TAc hai cia cac chit 6 nhiém c6 trong khi thai.

Ddi v6i kim loai: Tac hai cta bui kim loai tir cac may cat, khoan, mai. Khi hit phai
bui kim loai, cong nhan c6 nguy co méc cac bénh vé duong ho hép nhu viém phéi, viém
phé quan hodc bénh bui phdi do tich tu hat kim loai trong phdi. Pic biét, mot sb kim loai
ning c6 thé gay ngd doc, anh huong dén hé than kinh va tham chi c6 kha ning gay ung thu
khi tiép xtc lau dai...

Déi v6i nhiét: Nhiét do cao gy anh hudng tdi sitc khoe ngudi lao dong va hiéu qua
lam viéc...

Déi voi hoi doc: Hoi kim loai gdy ra triéu chung sét, dau dau. ..
1.4.3. Phwong an dé xuit xir ly.

- Vi lugng nhiét 16n nén anh hudng nhiéu dén cac cong nhan van hanh, dé dam bao diéu
kién khong khi dat yéu cau trong phan xudéng thi dung phuong phap thong gi6 co khi.

- Luong nhiét ¢ 10 nung twong ddi cao, dé tranh khong téa nhiét sang cac vi tri khac trong
phan xudng thi dung chup hat dan khéi, nhiét thai ra ngoai ong khoi.

- Cac thiét bi may méc phat sinh ra bui, hoi doc trong phong thiét ké duong dng hat ngay tai
ngudn phat sinh ra chung, lam giam dang ké su lan téa doc hai trong khong khi. Sau do
luong khi 6 nhiém dugc dan vao thiét bi xir Iy bang cac cong nghé phu hop dat tiéu chudn
va thai ra ngoai moi trudng.

- Thiét ké hé thong xir 1y bui va SOz dé khi thai ra dat QCVN 19:2009/BTNMT va QCVN
05:2023/BTNMT.

- Pé xuit cac phuong an giam ndng d6 6 nhiém khong khi tir cac 6ng khoi trong khu cong

nghiép.
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Tén dé tai: Thiét ké hé thong thong gié cho nha mdy co khi AC thanh phé HN va kiém sodt é nhiém méi triwong
khong khi cho khu cong nghiép TD

Chuwong 2: TINH TOAN HE THONG THONG GIO TRONG NHA MAY

2.1. Thong s tinh toan

2.1.1. Thong so tinh toan bén ngoai céng trinh

a. Mua he

Nhiét do ngoai nha: tf= 33,4 (°C), ( Nhiét d6 khong khi cao nhét trung binh thang 7 & HN,
Bang A.3_[2]).

Do am: on = 80,7 (%), (PO am twong dbi ctia khong khi trung binh vao thang 7 & HN, Bang
A.10_[2]).

Huéng gié chu dao: Hudng Dong Nam ( Liy theo tan suét gid 16n nhat thang 7 & HN, Bang
A.16_[2]).

Van tc gidé mua he: V;{O: 2,5 (m/s), ( Van toc gi6 trung binh thang 7 & HN, Bang A.16_[2]
).

b. Mua dong

Nhi¢t d6 ngoai nha: t§= 14,5 (°C), ( Nhi¢t do khong khi thap nhat trung binh thang 1 & HN,
Bang A.4_[2]).

Do am: gr =79,9 (%), (Do am twong ddi cua khong khi trung binh vao thang 1 & HN, Bang
A.10_[2]).

Huéng gié chii dao: Huéng Dong Béc ( Lay theo tan suit gié 16n nhat thang 1 & HN, Bang
A.16_[2]).

Van toc gié mua dong: Vi,= 2,9 (m/s), ( Vén toc gié trung binh thang 1 & HN, Béang
A.16_[2]).

2.1.2. Thong s6 tinh toan bén trong cong trinh

Nhiét do tinh toan trong nha vao mua heé (t¥) bang nhiét do tinh toan vao mua hé cong
thém (1+3) °C, chon 1°C.

Nhiét d6 tinh toan bén trong cong trinh vé mua déng dugc 1ay theo diéu kién tién nghi tir
18 - 24 °C tuy trang thai lao dong cta nguoi trong phong. Chon trang thai lao dong vira
t2=220C,

Béng 2.1: Céc thong sd tinh toan bén trong va ngoai nha
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Tén dé tai: Thiét ké hé thong thong gié cho nha mdy co khi AC thanh phé HN va kiém sodt é nhiém méi triwong
khong khi cho khu cong nghiép TD

Mia hé Mua dong
th | | vl ... boam | ¢ | 2 | wvd, | Huéng | Poam
0 0 Hudng gio 0 0 .
(°C) | (°C) | (mis) (%) | (°C) | (°C) | (mVs) gio (%)
334 | 344 | 25 |PongNam| 80,7 | 145 | 22 2,9 |PéngBic| 79,9

2.2. Tinh toan ton that nhiét
2.2.1. Tinh ton thét nhiét qua két ciu

Khi ¢6 su chénh 1éch nhiét d6 giita bén trong va bén ngoai nha, thi ¢ su truyén nhiét qua
két cau bao che ctia nha, chiéu dong nhiét di tir phia c6 nhiét d6 cao dén phia c6 nhiét do
thap va luong nhiét ndy dugc xac dinh theo cong thirc:

QKC = K x F x At", (W)

Trong do:

K: hé so truyén nhiét ciia két cau bao che (W/m2.°C)

F: dién tich két cau bao che (m?)

At hidu s6 nhiét d6 tinh toan (°C) = (tr' - t\t) x y

¥: hé s6 ké dén vi tri tuong ddi ciia két cu bao che véi khong khi ngoai nha, w =1 (Bang
2.2-Trang 45_ [3]).

a. Lwra chon két ciu bao che

Tuong ngoai: tudng chiu luc, gdm co ba 16p:

-L&p vika
-Lép gach chiu luc
-L&p vira

Hinh 2.1 Két cau tudng

Bang 2.2 Két cau bao che ciia nha may
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Tén dé tai: Thiét ké hé thong thong gi6 cho nha mady co khi AC thanh phé HN va kiém sodt é nhiém méi triweong

khong khi cho khu cong nghiép TD

o Bé day | H¢ s6 din nhiét A
L, £ Vat li¢u
Két cau &(mm) (W/m°C)
, Vira xi mang va vira trat xi
Léop 1 } 15 0,87
mang
. ] Gach pho thong xay véi vita
Tuong |Lép2 | | 220 0,81
nang
, Vira xi mang va vira trat xi
Lép 3 } 15 0,7
mang
Ton 5 58
Mai che Tam céach nhiét chong néng
10 0,04
PE OPP
Clra sO va cira
. Kinh 5 0,76
mai
Cura chinh Ton 2 58

Nén: nén khong cach nhiét, phan xudng san xuat c6 kich thudc 36x24m chia thanh 4 dai:

24000

| 36000

Hinh 2.2 Phén chia dai nén theo dién tich

b. Hé s6 truyén nhiét K

Trong do:

1

K= ——=  (Wm2°C)

aT “Ai aN

or: hé s6 trao d6i nhiét bén trong cta két cau, or = 8,72 (W/m2.°C)

Sinh vién thyc hién: Vi Van

Hueéng dan: TS. Nguyén Phirée Quy An




Tén dé tai: Thiét ké hé thong thong gié cho nha mdy co khi AC thanh phé HN va kiém sodt é nhiém méi triwong
khong khi cho khu cong nghiép TD

on: hé sb trao doi nhiét bén ngoai cua két cau, an = 23,26 (W/mZ2.°C)
3i: do day két cau tha i, (mm)

i hé s6 dan nhiét cua két cau thir i, (W/m.°C)

Két qua bang tinh hé s6 truyén nhiét K (Phu luc 1.1)

c. Dién tich két cAu bao che

Dién tich truyén nhiét qua két ciu bao che ctia phan xudng san xuat.
Két qua bang tinh dién tich két ciu bao che (Phu luc 1.2).

d. Tén that nhiét qua két ciu bao che

#+ Tinh ton that nhiét bo sung theo phuong hudng

Trong qua trinh tinh toan lwong nhiét ton that qua két cdu bao che, dbi voi cac tuong ngoai,
clra ta can phai bo sung thém luong nhiét mat mat do sy trao doi nhiét bén ngoai tang 1én

& cac hudng khac nhau, né 1am ting céc tri s6 ton that nhiét da tinh toan:

B+10%

T+5% D+10%

N+0%

Hinh 2.3: Ton that nhiét theo phuong huéng
+Mua He

Tbn that nhiét qua két cAu bao che QK¢ = 3136,27 (W) va ton that nhiét theo phuwong hudng
bs =173,7 (W) (Phu luc 1.3).

+Mua Dong

Tén that nhi¢t qua két cAu bao che Qff = 31437 (W) va ton tht nhiét theo phuong huéng

Q5% = 1698 (W) (Phu luc 1.4).

2.2.2. Ton thit nhiét do ro gié
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Tén dé tai: Thiét ké hé thong thong gié cho nha mdy co khi AC thanh phé HN va kiém sodt é nhiém méi triwong
khong khi cho khu cong nghiép TD

Hudng gié chinh mua hé ciia phan xuéng 1a huéng Dong Nam, tinh t6n that nhiét do
ro gio, ctra chiu tac dong cua gio6 la ctra tuong Pong Nam. Véi vi tri nay thi céc ctra trén
tuong BDong Nam don gi6é 65% di¢n tich huong Pong va 65% dién tich hudng Tay.

Hudng gié chinh miia Pong cua phan xudng 1a huéng Pong Bic, tinh ton that nhiét
do ro gid, ctra chiu tic dong cua gi6 1 cira twong Pong Bic. Vi vi tri nay thi cac cira trén
tuong Pong Bic don gié 65% dién tich huéng Dong va 65% dién tich huéng Bic.

Nhiét d6 khong khi bén ngoai thap hon nhiét do bén trong nha nén khi gié ro qua cac

khe ctra di vao s€ lam giam nhiét 0 bén trong nha, ton that nhiét duoc tinh theo cong thuec:

Trong do:

Ggis: lugng gid ro vao nha. Ggis = Y.a. g. 1, (kg/h)

g (kg/h): 1a lugng khong khi lot vao nha qua 1m chiéu dai khe cira, phu thudc vio van tdc
gi6 ctia khong khi bén ngoai (Bang 2.5-Trang 53_ [3]) — Ap dung cho khe cira bang kim
loai.

Dbi voi mua he: veie™ = 2,5 m/s => gn = 6,7 kg/h.

Déi voi mua dong: veie® = 2,9 m/s => gn = 7,26 kg/h.

a:1ahé sb phu thudc vao loai cura.

Déi voi ham mai, cira s6 2 16p, khung thép: a = 0,65

Déi voi cira di, cong ra vao: a = 2

| (m): tong chiéu dai ctia khe cira cing loai (chi tinh cho huéng don gio)

tr: nhiét do tinh toan cia khong khi trong nha tily mua dang tinh toan (°C)

tn: Nhiét do tinh toan cua khong khi ngoai nha tily mua dang tinh toan (°C)

Két qua bang tinh chiéu dai khe cira ma gio6 lot qua (Phu luc 1.5)

Két qua bang tinh ton that do ro gi6 (Phu luc 1.6)

2.2.3. Tong ton that nhiét

Béng 2.3 Ton that nhiét cia phan xudng

‘ Qtt(KC) Qtt(gié) Qtt(bs) ZQtt
Mua (W) (W) (W)
He 3136,27 259,73 173,68 3569,68
Dong 31437 2229,27 1698 35364,20

Sinh vién thuc hién: Vi Vin Huong dan: TS. Nguyén Phudc Quy An 11



Tén dé tai: Thiét ké hé thong thong gié cho nha mdy co khi AC thanh phé HN va kiém sodt é nhiém méi triwong

khong khi cho khu cong nghiép TD

2.3. Tinh toan t6a nhiét trong nha
2.3.1. Toa nhiét do thip sing
Cong thtre tinh toan: (theo muc 2.2.1_[3])

Qts = 103-Nts-nl-n2, (W)

Trong do:
Nis: tong cong suit cac bong deén, (KW),

n1: hé sb ké dén phan nhiét téa vao phong n1 = 0,4 + 0,7 ddi voi bong dén huynh quang;

bang 0,8 + 0,9 ddi v4i bong dén day toc, Chon ny = 0,5,

n2: hé s6 ké dén hé so sir dung dén n = 0,92 + 0,97, Chon n2 = 0,94,
a: tiéu chuan thap sang, a = 18 + 24 (W/m?), Chon a = 20(W/m?),

F: dién tich xudng co khi, F = 36x24 = 864 (m?),

Nis = axF = 20x864 = 17280 (W) =17,28 (kW)

Qts = 103xNisxn1x12 = 103x17,28x0,5%0,94 = 8121,6 (W)

2.3.2. T6a nhiét tir caic may méc dong co dién
Cong thure tinh toan: (theo muc 2.2.2_[3])
Qe = ¢1.¢2.¢3.¢2.103.N , (W)

Trong do:

@1: hé s6 sir dung cong sudt may: ¢1=0,7 0,9

@2: hé s tai trong: 2 =0,5+ 0,8

@3: hé s6 ddng thoi hoat dong nhidu may: 3 = 0,5 + 1,0

@4: hé s bién thién cong suat dién thanh nhiét: ¢4 = 0,65 + 1,0
N: cong sudt may, (W)

Thuong tinh: @1.92.¢3.04 = 0,25

Két qua bang tinh nhiét tdéa do thiét bi (Phu luc 1.7).

2.3.3. T6a nhiét do nguoi
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Tén dé tai: Thiét ké hé thong thong gié cho nha mdy co khi AC thanh phé HN va kiém sodt é nhiém méi triwong
khong khi cho khu cong nghiép TD

Luong nhiét toan phén téa ra cua nguoi phu thudc phﬁn 16m vao muc do nang nhoc
clia cong viéc, vao nhiét do ctia phong va mot phan tinh chat quin 4o mac. Phan nhiét hién
téa ra phu thudc vao nhi¢t do cua phong, van tde gi6 trong phong, cuong do lam vig¢c va
tinh chat quan 40 mac. Khi nhiét d6 méi truong thap thi ngudi toa nhiét hién 16n, nhiét an
nho. Khi nhiét d6 trong phong cao luong nhiét hién téa ra giam di, nguoi toa moé hoi nhiéu,

Luong nhiét toa ra do nguoi chi tinh phﬁn nhiét hién bai phﬁn nhiét hién téa ra lam
tang nhiét do khong khi trong phong con nhiét 4n lam ting qua trinh bdc md héi va tinh

theo cong thuc:

Qngudi =(n.n , (W)

Trong do:

n: 13 s6 ngudi trong phan xudng, N = 40 nguoi.

gn: lugng nhiét téa ra ciia mot nguoi, phu thudc vao cuong do lao dong va nhiét d6 khong
khi (Bang 2.7-Trang 57 _ [3]).

Két qua tinh toan luong nhiét toa ra do nguoi.

Béang 2.4 Nhiét toa ra do nguoi cua phan xudng

Mﬁa qn (W/rlgu(‘n) n (nguc‘)’l) Qnguc‘ri (W)
He 200 40 8000
Dong 203 40 8120

2.3.4. T6a nhiét do 1o nung

Tinh toan téa nhiét qua 10 1a rat phirc tap boi vi tudng 10 ¢6 cau tao c¢6 nhidu 16p vat
liu co stc khang nhiét dang ké. Luong nhiét toa vao phong qua thanh 10, néc 10, day 1o
qua ctia ctra 10 lac dong va mo. Gia thiét ciu tao cua thanh 10, ndc 16 va day 10 1a nhu nhau.
Cira 10 dé dé dang md ra nén cu tao gdm 2 16p khac véi thanh 10.
Lo ¢6 két cau nhu sau (Muyc 2.2.6-Trang 60 _ [3]).
Lép 1: Lop chiu lra: 8= 0,3m; A1 =0,26 (W/m.°C)
Lop 2: Lop cach nhiét: 8= 0,2m; A2 = 0,07 (W/m.°C)
Lop 3: Lop bao vé:  83=0,02m; A3 =0,18 (W/m.°C)
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Tén dé tai: Thiét ké hé thong thong gié cho nha mdy co khi AC thanh phé HN va kiém sodt é nhiém méi triwong
khong khi cho khu cong nghiép TD

ty o 44 . tu"{,v

Hinh 2.6: Két cAu tuong 10

Lo nung c6 kich thudce 16 hinh vudng c6 chiéu rong 1,5m; chiéu dai 1,5m; chiéu cao 1m; 10
duoc dat truc tiép dudi dat.

-Dién tich néc 10: Fainn = 1,5.1,5 - 0,5.0,5 = 2 (m?).

-Dién tich day 10: Fasy = 1,5.1,5 = 2,25 (m?).

-Dién tich thanh 10: Fpan = 4.1,5.1,5 = 9 (m?).

-Dién tich ctra 10: Fera = 0,5.0,5 = 0,25 (m?).

Nhiét do trong 15: tr = 500 (°C);Nhiét do ngoai 15: t§ = tr.

Mua he: t, =t = 34,4 (°C)

Mula dong: ty, = t2 =22 (°C).

Bang 2.5 Gia thiét nhiét d6 10

\ 1 1 T%V

Mua by Tt T — —
Lo Thanh 1o | bPaylo | Cualo
nung He 500 495 45 45 45

bong | 500 495 33 35 39

e. Nhiét truyén thanh 1o
QTL = K.FTL.(’ET—’EN) = Q.FTL y (W)

Trong do:

Fro dién tich thanh 1o (m?), Fre = 9 (m?),

K: hé sb truyén nhiét cua thanh 10, (W/m?,°C),

Tr,Ty: Nhiét O & mit trong va mit ngoai thanh 16 (°C),

Q: cudng do dong nhiét truyén qua 1m? thanh 16 (W/m?),

Gi4 st nhiét do bé mat trong cua thanh 16 nho hon nhiét do trong 16 5 (°C).
0= th - 5°C = 500 - 5 = 495 (°C)
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Gia thiét nhiét do bé miat ngoai 10 :
Mua he : T = 45 (°C); Mua dong: th = 33 (°C)
H& s6 truyén nhiét qua thanh 10 : K= 55— = w570 =0,24

A1 A3 A3 0,26+0,27+0,18

+Mua he: 1y =45 (°C) ; ty =t = 34,4 (°C)
Xac dinh hé sb trao ddi nhiét bé mat ngoai

Cqd dm?t vt
ay=L.(ty —t§)°% + o (N ) '(N )
(o —th) 100 100

= - 025,49 45+273\*  (344+273\*]_ )
= 256.(45-344) '(45-34,4)'[( 100 ) '( 100 ) ]_ 10,61 (W/m®.°K)

Trong do:

L: hé sb kich thudce dic trung phu thude vao vi tri ctia thanh 10, L = 2,56 dbi v6i bé mat
dung.

Cqa: hé s6 birc xa nhiét qui dién cua vét trong phong, C= 4,9 (W/m2.°K) = 4,9 (W/m.°C).

Nhiét truyén tir 1m? bé mit ngoai ra bén ngoai:

Qn =l Fro(th — t4) = 10,61. 9 . (45 - 34,4) = 1012,56 (W)
Luong nhiét truyén qua 1m? thanh 10:

Q1= K. Fri(tp — tH) = 0,24, 9. (695 - 52) = 972 (W)

.100% = 4%, Sai s6 nho => Gia thiét thoéa man.

_ 1012,56+972

Vay nhiét qua thanh 16 vao mua hé: Q" = —=———= = 992,28 (W).
+Mua dong: 5 =33 (°C); tk, =2 =22 (°C)
Xac dinh hé sb trao d6i nhiét bé mat ngoai

4 4
b 1
Do | (2 _1)025 4 Cqd 7y +273 th +273
ay=L (- ) -ty 100 / ~\ 100

N

Taco: |—QN_QTL
on

= 990,25, 49 33+273\* (22+273\4]_ ,
=2,56.(33-22) '(33-22)° [( 100 ) '( 100 ) ]— 9,98 (W/m?.°K)
Trong do6:

L: hé sd kich thudc dic trung phu thudc vao vi tri cua thanh 10, L = 2,56 dbi v6i bé mat

dung.
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khong khi cho khu cong nghiép TD

Cqa: hé s6 birc xa nhiét qui dién cua vét trong phong,C =4,9 (W/m?.°K) = 4,9 (W/m,°C).
Nhiét truyén tir 1m? bé mat ngoai ra bén ngoai:

On = ay. Frp. (D — t4) = 9,98 . 9 . (33-22) = 988,26 (W)

Luong nhiét truyén qua 1m? thanh 10:

Qr = K.Fru(ty — t8) =0,24. 9. (495 - 33) = 997,92 (W)

Tach : |% .100% = 0,98%, Sai s& nhé => Gia thiét théa man.
N

Vay nhiét qua thanh 16 vao mua dong: Qn/° = m = 993,09 (W).

f. Nhiét truyén qua néc 10

Céu tao ctia ndc 10 gidng nhu cac 16p cia tudng 16 nén luong nhiét toa ra tinh cho noc
10 1a gidng nhu thanh 16, Tuy nhién ndc 16 13 bé mit néng nam ngang cd hudng téa nhiét
1én phia trén nén cuong do toa nhiét manh hon tuong dimg va xap xi 1,3 lan.
Qne=1,3 . Qthann . Fne (W)

QML= 1,3.0n M. Fae = 1,3. 992,28 . 2 = 2579,93 (W)
=QPy=1,3. QrP.Fa = 1,3. 993,09 . 2 = 2582,04 (W)

Tai phén noc 10 ta dat hé théng hut nhiét nén phﬁn nhiét & néc 10 duoc van chuyén ra ngoai

moi truong khong khi.
g. Nhiét truyén qua day 1o

Tén that nhiét qua day 16 thap hon ton that nhiét qua tuong va néc 10. Tinh toan luong nhiét
toa ra twong d6i phuc tap nén co thé tinh gan ding theo cong thirc sau:
Qasy 1o = 0,7XQasy 10X Faay 15 [W]
Trong d6: 0,7- hé sb ké dén phan nhiét di vao phong;

Qaiy - cuong d6 dong nhiét truyén qua 1m? day;

Faay 1o = 2,25 m?,
Gia st nhiét d6 bé mit trong ciia day 10 nho hon nhiét do trong 16 5 (°C), 1=t} - 5 (°C) =
500 - 5 = 495 (°C)
Gia thiét nhiét d6 bé mit ngoai 10:
Mua hé:t# =45 (°C); Mua dong: 75 =35 (°C)

1 1

He¢ s0 truyén nhiét qua day 10: K = 57—;+; = 55 52 o0z = 0,24
A1 Ay 23 0,26 0,27 ' 0,18
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Tén dé tai: Thiét ké hé thong thong gié cho nha mdy co khi AC thanh phé HN va kiém sodt é nhiém méi triwong
khong khi cho khu cong nghiép TD

+Mua he:
=45 (°C) ; t, = t!= 34,4 (°C)

Xéc dinh hé s6 trao doi nhiét bé mat ngoai:

H — ) 025, 49 4s+273\* [344+273\*]_ ,
ay = 3,26.(45-34,4) > (45_34’4).[( B (B )]- 10,61 (W/m2.°K)

Trong do:
L: hé s6 kich thudc dic trung phu thudc vao vi tri ca day 10, L = 3,26 dbi voi bé mit ding.
Cqa: hé s6 birc xa nhiét qui dién cua vét trong phong. C = 4,9 (W/m2.°K) = 4,9 (W/m.°C).

Nhiét truyén tir 1m? bé mit ngoai ra bén ngoai:
Qn = okl Fasy. (TR —th) = 10,61 . 2,25 . (45 — 34,4) = 253,14 (W)
Luong nhiét truyén qua 1m? déy 10:

QbL = K.Faay.(t7 — T8) = 0,24 . 2,25 . (495- 45) = 243 (W)

Ta co : |% .100% = 4%, Sai s& nho => Gia thiét théa man.
N

Vay nhiét qua déy 10 vao mila hé: Qpc" = 222222 = 173,65 (W),

+Mua dong:

=35 (C); thy =2 =22 (°C)

Xac dinh hé s6 trao do1 nhiét bé mat ngoai

N= 220254 %2 35+270\*  [22+273\*]_ 20
aD= 3,26.(35-22) -(35_22)-[( ) (202 )]_ 7,96 (W/m2.°K)

Trong do:

L: hé s6 kich thudc dic trung phu thude vao vi tri cia ddy 10, L = 3,26 dbi voi bé mit ding
Cqa: hé s birc xa nhiét qui dién cta vat trong phong, C=4,9 (W/m?,°K) = 4,9 (W/m,°C)
Nhiét truyén tir 1m? bé mit ngoai ra bén ngoai:

On=ab. Fy,. (z) —t}) =7,96.2,25 . (35 -22) = 232,92 (W)

Luong nhiét truyén qua 1m? day 1o:

QoL =K. For.(T,~t) =0,24. 2,25 . (495 — 35) = 248,4 (W)

Ta c6 - |% .100% = 6%, Sai s6 nho => Gia thiét thoa man.
N
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Tén dé tai: Thiét ké hé thong thong gié cho nha mdy co khi AC thanh phé HN va kiém sodt é nhiém méi triwong
khong khi cho khu cong nghiép TD

Vay nhiét qua ddy 10 vao miia dong: Qe,? = 222222 0,7 = 168,46 (W).

h.Téa nhiét qua cira 10

Céu tao ctra 1o thudng c6 2 16p 16p chiu luc bang gang va 16p cach nhiét bang vt liéu chiu
Itra. Chon céu tao ctra 10 gdm 2 16p nhu sau:
Lop 1: Chiu lra: 81=0,3m; A; =0,26 (W/m,°C).
Lép 2: Cach nhiét: 5,=0,2m; 1, =0,07 (W/m,°C).
1 1

H¢ s0 truyén nhiét qua cura 10: K = 57—; = 55—z =0,25
H"’Z 0,26 0,07

+£Truong hop cira dong:

Khi ctra 10 déng thi lwong nhiét truyén qua cua 1o tinh toan nhu qua thanh 10.
QcL = KIFre.(tr-1y) = Q.FeL (W).

Gia str nhiét do bé mat trong cua ctra 10 nho hon nhiét do trong 10 5 (°C).
0=t} - 5°C = 500 - 5 = 495 (°C).

Gia thiét nhiét d6 bé mat cira 1o:
Mua hé: ¥ = 45 (°C); Mua dong: T2 =39 (°C).
+Mua hé: ©il =45 (°C) ; th, = 1= 34,4 (°C)

Xac dinh hé s6 trao do1 nhiét bé mit ngoai

N= - 0254 49 4542710\ [344+273\%]_ 20
Ay = 2,56.(45 34,4) '(45-34,4)' [( 100 ) _( 100 ) ]_ 10,61 (W/m . K)

Trong do:
L: hé sb kich thuéc dic trung phu thudc vao vi tri cia cira 1o, L = 2,56 ddi véi bé mat ding.
Cqa: hé s birc xa nhiét qui dién cta vat trong phong, C=4,9 (W/m?.°K) = 4,9 (W/m.°C).

Nhiét truyén tir 1m? bé mat ngoai ra bén ngoai:
Qn = ol .FeL.(th —t4) = 10,61 . 0.25(45 - 34,4) = 28,13 (W)
Luong nhiét truyén qua 1m? cira 1o:

QcL =K. Fe.(ty — ™) =0,25. 0,25 . (495 — 45) = 27 (W)
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Taco : |M .100% = 4%, Sai sé nho => Gia thiét thoa man.

_28,13+27 z

229322522297 (W).

Vay nhiét qua cira 10 vao mua hé: Qe M =
Trong d6: z 1a thoi gian dong cua trong 1 gid, 1dy z = 50.
+Mua dong: 1 = 39 (°C); t, =2 =22 (°C)

X4éc dinh hé s6 trao doi1 nhiét bé méat ngoai

= 990,25, 49 39+273\* [22+273\*]_ 2
=2,56.(39-22) 1(39-22) [( 100 ) _( 100 ) ]— 6,77 (W/m2.°K)

Trong do:

L: hé sb kich thudce dic trung phu thude vao vi tri cia cua lo, L = 2,56 dbi v6i bé mat ding
Cqa: hé s birc xa nhiét qui dién cua vat trong phong, C=4,9 (W/m2.°K) = 4,9 (W/m.°C)
Nhiét truyén tir 1m? bé mit ngoai ra bén ngoai:

On=ab.F,. (D —t})=10,78.0,25. (39 — 22) = 28,79 (W)

Luong nhiét truyén qua 1m? cira 1o:

QcL = K.FeL. (rT—rﬁ) =0,25.0,25 . (495 — 39) = 27,36 (W)

Tacod: |% .100% = 4%, Sai s6 nhé => Gia thiét thoa man.

p — 28,79+27,36 z 28 79+27,36 50
2 60 2

Vay nhiét qua ctra 10 vao mua dong: QcL” = =234 (W)

Trong d6: z 1a thoi gian dong cia trong 1 gio, 1dy z = 50.

+£Truong hop mé cira:

Khi dua nguyén li¢u vao 10 ta phai mo ctra 10 trong mot thoi gian (thuong 1a 10phit) nhiét
s& toa ra phong bang birc xa. Ngoai luong nhiét nay, lugng nhiét do ban than cua 10 tich
lity tiép tuc téa nhiét vao phong. Ta coi lugng nhiét ndy Qme = % Qdong

Vay tong nhiét luong nhiét khi ciia 10 mé 1a: Qm —QB(mg + be K Fe

4
Trong d6: Qp, = C. [(T_T) Tvlv ] (W/m?).

100 100
C: 12 hé s6 birc xa cta vat liéu, Doi voi vat den tuyét déi C = 5,76 (W/m?2,°K*),
Tt = 273 +t7 (°C) t1: nhiét d6 bén trong 10,

Tuv = 273 + tn (°C) tn: nhiét dd bén ngoai 10,

4
QueH' = 5,76. [ 50"“73) - (Z22) k.R.5 ] 20553,28 (W/m?2)

100

4
Que® = 5,76. [ 50"“73) - (222) k.F.5 ] 20554,19 (W/m?2)

100
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Tén dé tai: Thiét ké hé thong thong gié cho nha mdy co khi AC thanh phé HN va kiém sodt é nhiém méi triwong
khong khi cho khu cong nghiép TD

K: hé sé nhifu xa khi mo cira 16. K phy thudc vao kich thude cta 10 va bé day cira 10 & =
0,5m va cira 16 hinh vudng. (tra biéu do hinh 2.10_ [3]).

;‘; Ciadet
a‘a ‘B/d. m—
bl =l e a o/ nhét
k zs "/ | (A "fZ)
1
. (L | 1
’«§ 04 ,/,"/ T~a trin vé vubng |
$ 34l ' :
s g2l L ' :
S | T
¥ g1l : .
0 | | A.
02040008 10 45 20 25 30 7-'}‘

Hinh 2.7: Hé s diéu chinh K do nhiéu xa

Ctra 10 hinh vuéng ¢6 kich thuéc: A . B =0,5m . 0,5m

=> Dién tich ctra 10 Fc = 0,5.0,5 = 0,25 (m?)

. A 05 B 05
Dvavaocactyso:—-=—=1;-=—=1
: y § 05 6 05

0,5+0,5_

=05

Dung biéu d trén ta tim duoc: K1 = 0,5; K2 =0,5=> K =

Vay luong nhiét téa ra khi mo cura 10 1a:

*Mua he:
dong(H)
mé canh(H) _Qc¢y, — 22,97 60-50_
pocinnin o ;= 229 050 9 3 (W),
*Mua dong:
déng ()
h(® 234 60—-50_
o cinh®-Za = 2,34 (W).
2 2 50

2.3.5. Toa nhiét tir qua trinh lam ngudi sin pham

Gang dugc nung dén nhiét ¢6 700°C va sau d6 lam lanh nhanh chong nén khong co
su thay ddi cdu tric hay tinh chit ctia né ma van giit nguyén trang thai. Phan nhiét nay duoc
tinh theo cong thuc:

Qsp = 0,279.C.Gsp.(ta - te).p (W)
Trong do:
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Gsp : khéi luong cuia vat nung trong 1 gid, [kg/h] — Gang Gsp = 500 kg/h
Cr: nhiét dung ctia san pham & thé ran (Cr), (kJ/kg.°C)

Gang: Cr = 0.53 + 0,000197.(700 + 273) = 0,72 (kJ/kg.°C)

ts: nhiét d6 ban dau cua vat trude khi bat dau ngudi [°C]

t. : nhiét d6 cua vat sau khi ngudi, thuong bang nhiét do bén trong nha [°C]
B : hé sb ké dén cuong do toa nhiét theo thoi gian, f=0,5

Béang 2.7: Ton that nhiét do 1am nong vat liéu

Miia Gsp (kg/h) Cr (kJ/kg.%C) [ ta (°C) [ t: °C) | B | Qsp (W)
He 500 0,68 500 344 10,5]22157,48
Dong | 500 0,68 500 22 0,5 | 22747,59
2.3.6. Tong nhiét toa
Z QTN ngucl Q Q Qlo nung
Béng 2.8: Tong két nhiét téa cho phan xudng
e R | oh | ok | olme | X
Mia | W W) W) W) | w) (W)
He 8000 8121,6 |22157,48 | 28900 |48638,82 | 115827,91
Dong 8120 8121,6 | 22747,59 | 28900 |48648,33 | 116536,21

2.4. Thu nhiét birc xa mit troi

Vé mua h¢, anh ning mat trdi rat gay gat, vi vay luong nhiét do birc xa mat troi xuyén
qua két cau truyén vao nha rat 1on. Luong nhiét nay phu thudc vao cuong do burc xa mat
troi trén mat phang két cau bao che va kha ning can nhiét birc xa ciia ban than két ciu bao
che.

Ctra kinh trong subt nén hau hét nang lugng mit troi xuyén qua duge va di vao nha,
bi hap thu két qua 13 nhiét d6 trong phong ting cao. Két cau bao che la mai thi tia ning
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phan chiéu mot phan va bi hip thu mot phan. Do mai c¢6 phan dién tich tiép xuc voi mat
tro1 vo1 thot gian 16n nén ta phai tinh thu nhiét qua mai

Tinh toan thu nhiét tinh cho mua h¢ va tinh cac két cau bao che 1a mai va ctra kinh

2.4.1. Thu nhiét birc xa mat troi qua cira kinh

Céng thirc tinh toan R 11374 L [W] (muc 2.3.1 - [4])
Trong do:

7, = 0,9 - 12 hé s6 ké dén do trong sudt cua ctra kinh.

7, = 0,8 - 1a h¢ s6 ké dén do bam ban clia cira kinh.

T3 = 0,75- lahé s6 ké dén do che khuét cia canh cura .

7, = 0,95 -1a hé s6 ké dén do che khuét cua hé théng che néng.

Fxinh - dién tich cta ctra kinh chiu btrc xa mit troi, [m?].

| - cuong do buc xa mat troi chiéu 1én 1m? mat phéng chiu btrc xa tai thoi diém tinh toan
[W/m?], 1dy tram gan nhat 13 tram HN (tra bang A.20- [2]).

Két qua bang tinh nhié¢t thu do blrc xa mét tro1 qua ctra kinh (Phu luc 1.8).

2.4.2. Thu nhiét cia birc xa mit troi qua mai va twong

Burc xa nhiét qua mai dugc chia lam 2 phén: buc xa truyén vao nha do chénh léch nhiét do
va buc xa truyén vao nha do dao dong nhiét.
Cong thure tinh toan:
QR+ QLT = [Kingi- (62t )+ o Agr ] Frgi (W) (muc 2.3.2 -Trang 72— [4])
Trong do:

o - Luong nhiét truyén qua mai do chénh léch nhiét do (W)

Qﬁ,t( = Kméi-(tth - tT)-Fméi

+Km - hé s truyén nhiét ciia mai, Km = 0,913 W/m?
+Fmai - dién tich mai. Fms = 478,8 X 2= 957,6 m?
+t1 - nhiét do trong nha vao mua he, tr= t?z 34,4°C

+ti® - nhiét d¢ trung binh téng ngoai nha cla thang néng nhat (°C)

ITB
tIB= TB,4 P
tg N an
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v'ti2 - Nhiét o trung binh ctia khong khi ngoai nha, t{2=29,4°C (Tra bang A.2 — [3] QCVN
02-2022/BXD thang 7 & HN)

v'p=0,65: hé ) hép thu nhiét birc xa cta bé mit két ciu bao che, phu thdc vao tinh cht,
mau sic cua 16p vat liéu ngoai cting => chon mai t6n trang k&m (Bang 2.9 — [3])

v o= 23,26 : hé s6 trao ddi nhiét bé mat ngoai cua két cdu (W/m2.°C) (Muyc 2.1.1-Trang
44 —[3])

vI™: cuong do blrc xa mit troi trung binh trong ngay dém.

oy =22 =22 =262,46 (W/m?)

Véi ¥ 1, = 6299 (W/m2.ngay): cudng do truc xa trén mit bang (chon tram HN bang A18
- [3D).
0,65.262,46_

G =344 +22707= 36,73 (°C)

Luong nhiét truyén qua mai qua phan xudng
Qﬁ; = Kmai.(t;B-tT)Fmai=O,9l3 .(36,73 - 34,4).957,6= 2040,93 (W)
f:; - Luong nhiét truyén qua mai do dao dong nhiét do

ng = 0. Aer. Frngi (W)

+ap — Hé s6 trao doi nhiét bé mit ngoai ciia két cau, ar = 8,72 W/m2.°C (Muc 2.1.1-Trang
43-[3]

+A.r: Bién d6 dao dong cia nhiét dJ trén bé mat bén trong. A r= ATtTg
Awg: Bién do dao dong ciia nhiét do tong hop ngoai nha
Attg - (Attd + AtN)-\V
AN: Bién do dao dong cua nhiét do ngoai nha
AN =t
t13 (°C): nhiét do trung binh do lac 13h ctia thang nong nhét (thang 7)
tax = 34,4°C; £{=29,4°C
AN=32,3-29,4=209 (°C)
AY: bién d6 dao dong ctia nhiét do tuong duong do birc xa Mit Troi giy ra:
Al p_(Imax _ ITB)
ON
Trong d6: I™%* = 609,6 (W/m?) lay theo tram HN (Bang A.20)

_ tITIB
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[max — [TB=609,6 — 262,46 = 347,14 (W/m?)

p.(IM —1TB)  0,65.(609,6 — 262,46) _
an - 23,26

Al = 9,7 (°C)

+y: hé s hiéu chinh do su 1éch pha AZ =Z{ — 25 vatd s gifta bién d6 cua dao dong
nhiét d§ tuong duong va nhiét do bén ngoai.

maX=13 git, ZM™= 15 i — AZ =15 - 13 =2

td
oo A 9 .
Dua vao ti so: NS 3,35 =>1 =0,99 (bang 2.10 —[3])
t 5
Bién do dao dong ctia nhiét do tong hop ngoai nha:
A9 = (A + ANy = (9,7 +2,9). 0,99 = 12,47 (°C)
Bién d6 dao dong cua nhiét do trén bé mit bén trong:
A 1247
ATT:D_t:T:4’160C
v: hé s6 tit dan cta dao dong nhiét 6, v = 1( ddi v6i mai ton mong) va v = 3 ( ddi véi mut
x6p).

2= . AgrFrogi = 8,72. 4,16. 957,6 = 34722,81 (W)

Vay QMU=QN+QR" =2040,93 + 34722,81 = 36763,74 (W)

2.4.3. Tong nhiét birc xa mit troi

Bang 2.1 Té)ng nhiét birc xa mat troi

kinh mai \s
Mia Q" (W) Q" (W) $Q,, (W)
He 4435 36763,74 41198,42

2.5. Tinh toan nhiét thira bén trong cong trinh

Téng nhiét thira vao mua hé: Quia" = Qea + Qox"™ — Quné™ (W)

Tong nhiét thira vao mua dong: Qumia® = Qua® — Qrma® (W)

Bang 2.2 Tong nhiét thira bén trong cong trinh

Ton thit nhiét | Toa nhiét Thu nhiét

Mia | 2Q 2. Qm 2. Qsx Q thira (W)
(W) (W) (W)
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He

3569,68

115827,91

41198,42

160596,01

bong | 35364,2

116536,21

0

151900,42

2.6. Tinh toan hut cuc bo

Hut cac khong khi bi 6 nhiém truc tiép tai nguén phat sinh dugc goi 1a hat cuc bg. Viéc hut

chup b lam cho cac khi doc khong lan toa vao phong, hut cuc b 1a bién phap thong gio

hiéu qua nhat d6i voi phan xudng san xuét. [5]

2.6.1. Tinh toan hut nhiét tai cac thiét bi téa nhiét

a) Hut nhiét tai 10 nung

Trong phan xuéng lam viéc ¢6 2 16 nung nén ta s& hat nhiét toa ra tir 1o nung bang céach st
dung chup hit duge bd tri bén canh 16 (muc 3.8.3_[3])

Luu luong hut cua chyp: L =1Ly, ? [m3/h]

Trong do6:

Fc, Fn - dién tich tiét dién miéng chup, nguon nhiét, [m?].

Lai - luu luong dong déi luu, Ly, = 64./Qyy. F,2.Z = 418,41 [m3/h].

Z - khoang cach tir bé mit nguén nhiét dén miéng chup, z = 1[m].

Qui - nhiét doi luu bén trén ngudn nhiét [W] Qg=0y.Fp. (t,-t,,)= 69,85 [W].
g - hé s0 trao d6i nhiét doi luu [W/m2°C] ag; = 1.5. 3/6,-t,,= 3,3 [W/m2.°C].

tn, txq - nhiét d6 bé mat ngudn nhiét va khong khi xung quanh, [°C].

Chuyp hut cua 16 nung: Khoang cach Z =1 [m].
Chiéu rong ctia chup: 1,2+ (0,4 .Z.2)=2[m].

Chiéu dai cta chup:

12+ (0,4.Z.2)=2[m].

Bang 2.3 Két qua tinh toan luu lwong hit nhiét tir noc 10

Teén thiét bi FnlFc|Z|th |tq | ag | Qu Lai L 2L

Lo nung 2 |4 11]45|34,4|3,9|69,85|418,41 | 836,8 | 1653,63
Chon dudng kinh ong hat: d = 280 [mm].
Vin tdc trong dng 1a: V1=£ =238 _ 185 [m/s].

F  1.0,42.3600
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Vi 2 10 nung nam gan nhau ta ghép 2 dng hut cuc bd ¢ 2 16 nay duoc nhap chung thanh 1
ong roi dua 1én troi. Chon dudng kinh dng hat 1a: d = 540 [mm].
L _ 4.1673,63

Van tdc trong ong 1a: V2=; = 7200 =5,55 [m/s].

2.6.2. Hut bui kim loai tai cac thiét bi gia cong

Trong cac cong doan gia cong vat li€u, thi cdc may moc sé sinh ra cac loai bui. Pé han ché
su phat tan ctia dong khoi ¢6 bui bén trong phan xudng thi ta nén thu gom ching lai va tai
nhirng vi tri phat sinh bui ta 1ap cac chup thu bui. Chup hut khong gy can trd dén sy lam
viéc cua thiét bi.

Cong thirc tinh toan tong quat:

L =2500. n. D?[m¥h]

Trong do:

D: duong kinh thiét bi, [m] va n 1 s6 mdy.

Béang 2.4 Tinh toan luu lugng bui hut cuc b tai phan xudéng

. Pwong kinh D S6 lwong L byi
Tén thiét bi i
STT [m] [thiét bi] [m3/h]
May mai tron 0,5 2 1250
May mai phing 0,6 4 3600
May mai sic 0,5 4 2500
Tong 7350

2.6.3. Tinh toan hut hoi doc tai bé ma

Bé ma 12 noi sinh ra cac chat doc hai vi thé ta st dung bd phan hut trén thanh dé hat khi
ddc tranh khi phan tan toan xudng.

Hut trén thanh nguoi ta bé tri doc theo chiéu dai ciia bé chira, rinh hat khi c6 chiéu cao h
= 50-100 [mm] cach bé mat nudc 1 khoang H dé tranh nude trong bé bi hit vao.

H = (0,1 - 0,8).b nhung khong nho hon 150 [mm)].

Bé ma c6 kich thude L.B.H = 1000x500x1000. Bé rong ciia bé ma b =0,5 [m] < 0,7 [m]
nén ta st dung hut 1 bén thanh.

Luu lugng hat tinh theo cong thirc: Lh=n x Ky x Kg x Ly [m3h].

Trong do:
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n: s6 bé ma.

Ka: Hé s du trit tinh dén anh huong cua gid. Ka = 1,5 - 1,75 d6i v6i bé it chtra chéat doc
hai. Chon Kq =1,75.

Kr: Hé sd tinh dén anh huong cta sirc hut d6i véi ludng khong khi bi hat tir hai dau ngang
ctia bé. P6i véi miéng hat don gian 1 bén thanh:

Ko= (1+%)2 = (1+fﬁ)2 = 1,27

Li: Luu luong khong khi hat Iy thuyét:

1

).9.81.0,5%)* .1 = 673,35 [m¥/h]

K 1 T -
L= 3600.A.(¢. T‘;“—TPT" 2b*)21=3600.035. (£, (22

Trong do:

A - Hé sd dic trung phu thudc vao cach hut 1 bén hay 2 bén, hut 1 bén: A =0,35.
b, | - Bé rong va bé dai ciia bé, B =0,5[m], L = 1 [m].

G - Gia tdc trong truong, g = 9,81 [m/s?].

Tp - Nhiét d6 tuyét doi trong phong. Tp=273 + 34,4 = 307 [°K].

Tas - Nhiét d6 tuyét doi ciia bé ma. Tn = 273 + 80 = 353 [°K].

¢ - Goc mé rong cua luong khong khi bi hat. Pdi véi bé dung doc |ap,¢:37"
Bang 2.5 Tinh toan luu luong hut khi tai bé ma
.| Sé L L
Loai | kg A | ¢ |Ta |To |° B |L|Ke | " "
ba luong [m/s] [m¥h] | [m¥h]
Béma | 8 1,75 | 0,35 37" 353307 (9,81 [05|1(1,27 673,35 |11931

=> P¢ xuat phuong phap xur Iy hoi doc: Lap miéng hut truc tiép ngay tai noi phat sinh ra
khi doc, bao kin cac thiét bi. Khi doc theo hé théng muong dan téi thiét bi xur 1y, co rat
nhiéu phuong phéap xir Iy hoi doc nhung c¢6 hai phuong phap hap thu va hap phu dugc ap
dung rong rai, dé ché tao va lap dat.

2.7. Tinh toan luu lwgng thong gio
2.7.1. Tinh toan luu lwgng thong gio

Q’th = Qthira ~Qnoc16 -0,7.Q san phim =160596,01 - 2579,93 - (0,7 . 22157,48)= 142505,83 [W].
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— Qth
C.(ty-ty).y

Luu lugng thong gio: Ltg

Trong do:
C - ty nhiét cta khong khi kho C = 1,005 [kJ/Kg.°C].
tr- nhiét do khong khi hut ra, tr = tuv + a . (o - hwy).
tviv - nhiét do khong khi trong phong tai ving lam viéc 1y bang nhiét do tinh toan trong
phong vao mua he, tuwy = & = 34,4 [°C].
a - hé s6 ké dén su tdng nhi¢t 4o theo Im chiéu cao nha xuong a = 1+1,5 [°C/m]. Chon a =
1,4.
ho -khoang cach dimg tir mit san dén tim cira khong khi ra, ho = 10 [m].
huy - chiéu cao vung lam viéc, khoang 1,5 - 2m, chon 2 [m)].
tr = tuy + a.(ho - huv) =34,4 +1,35. (10 - 2) = 45,2 [°C]
tv - nhiét do cua khong khi thoi vao phong ldy bang nhiét 46 ngoai nha vao mua hé, tv = ty
= 33,4 [°C].
Yo 1,293

y - trong lugng riéng cuia khong khi: e 1,15 [kg/m?].
273 273

Luu lugng thong gi6 cho phan xudng:
142505,83. 3,6

Ly = —20 = = 34348,436 [m%/h]
C.(tytp)y  1,005.(452-33.4).1,15

2.7.2. Tinh s6 miéng thoi

Chon 2 miéng tho6i Baturin véi luu luong miéng thoi 1a 4000 [m3/hl.

S6 miéng thoi loa ba tang véi luu lugng mdi miéng thoi 1a 1700 [md/h] la:
34348436 - 4000
B 1700

trong d6 18 miéng thdi loa ba ting va 1 miéng thoi baturin.

Vay luu luong thuc té: L = 18. 1700 + 4000 = 34600 [m/h].

L 34600

Hésdéantoanlan= — = =1,01
Lt 34348436

=17,85; chon n= 18 miéng. Nhu vay téng $6 mi¢ng thdi 1a 19 miéng théi,
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Chuwong 3: PHUONG AN THONG GIO VA TiNH TOAN THUY LUC

3.1. Lwa chon phwong an thong gié
3.1.1. Phwong an thong gi6 tu nhién

Thong gié tw nhién 1a phuong 4n gitip khong khi bén ngoai duge luu chuyén vao trong
phan xudng mdt cach ty nhién ma khong can st dung cac thiét bi hd trg nhu quat.
Uu diém:
- Khong ton chi phi, tiét kiém ning luong.
- C6 kha nang thong gid voi luu lugng 16n (tuy thude vao dién tich ctra va luu lugng gid).
Nhuoc diém:
- Phuong phap nay hoat dong phu thudc hoan toan vao diéu kién gié ty nhién, khong thé
diéu chinh hoic tiét giam.
- Doanh nghiép can ¢ thém thiét bi phu trg (nhu quat, diéu hoa,...) vao nhiing ngay it gio.
- Khong thé dam bao diéu kién lam viéc cho nguol san xuét duoc do lugng nhiét thura 16n.
Dua vao wu, nhuoc diém cia timg phuong 4n va quan trong nhat 13 hiéu qua khi 4p dung
cac phuong phap trén dé khir nhiét thira va bui. Phuong 4n thong gié co khi sé& 13 su luya
chon cua toi dé ap dung cho thiét ké hé théng thong gi6 trong phan xudng ciia minh
Trong qua trinh thong gid co khi, d6i v6i nhiét dd ngoai troi sé 14y theo gi tri 16n nhat theo
dia phuong ctia minh. Tra bang A.3 — [3] nhiét d¢ trung binh thang ndng nhat ciia HN 1a
33,4 °C, nhiét d6 nay twong d6i kha cao khi thoi vao nha dé khir nhiét thira.

3.1.2. Phwong an thong gio co khi

Thong gi6 co khi 1a str dung céc thiét bi diéu chuyén khong khi. O mirc d6 don gian
1a str dung cac quat gid dé phu tro thong gié tu nhién, tao ra dong dbi luu cudng bic trong
phong. Tuc 13, viéc thiét ké hé théng thong gid nay gitip dua khong khi tir trong tir truong
bén trong phong ra ngoai hoac ngugc lai nho tac dong cua quat va dong co.

Quat c6 nhiém vu dua khong khi trong lanh tir bén ngoai vao. Hé thong hit chi dit tai
mot s6 Vi tri nhat dinh trong phan xuéng nhu nhu 16 nau thép, bé ma, cic may moc phat
sinh ra nhiéu bui nhu: may mai... do vay goi 12 hé thong hut cuc bo.

Uu diém:
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- Pua khong khi sach vao bén trong nha noi cong nhan lam viéc.

- Khi bi 6 nhiém duoc hat bang cac chup hat ra ngoai tai noi phat sinh.

- C6 kha ning thay d6i hoic duy tri luu luong khong khi can thiét tiiy theo diéu.
- Kién khi hau nhiét do khong khi ngoai troi va toe do gio.

- Chu dong trong viéc quan 1y, van hanh ciing nhu khi c6 sy ¢b xay ra.

Nhuoc diém:

- Chi phi dau tu 16, chi phi van hanh cao.

- Khong bén viing.

3.1.3. Phwong an lya chon

Duya vao wu, nhuoc diém cia timng phuong an va quan trong nhat 13 hiéu qua khi ap
dung cac phuong phap trén dé khir nhiét thira va bui. Phuong an thong gi6 co khi s& 1a su
Iira chon cua toi dé ap dung cho thiét ké hé thong thong gi6 trong phan xuong cia minh

Trong qué trinh thong gié co khi, dbi véi nhiét d6 ngoai trdi sé 1ay theo gia tri 16n
nhat theo dia phuong ctia minh. Tra bang A.3 —[3] nhiét d6 trung binh thang nong nhét cia
HN 1a 33,4 °C, nhiét d6 nay twong d6i kha cao khi thoi vao nha dé khu nhiét thira.

3.2. Vach tuyén hé thong thong gié

Véi tong s6 miéng thoi 1a 19 trong d6 18 miéng thoi loa ba tang va 1 miéng thoi
baturin da tinh todn & phan trén. Theo mit bang da cho, tiép tuc vach tuyén dudng 6ng
thong gi6 theo sd miéng thdi va chd lam viée cua ngudi cong nhan ta tién hanh vach tuyén

cho hé thong thong gi6 trong phan xudng, Voi 2 phuong an nhu sau:
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Hinh 3.1 Phuong an vach tuyeén so 1
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Hinh 3.2 Phuong 4n vach tuyén sé 2

Co s6 Iya chon phuong an vach tuyén:
- Phuong 4n 1 (hinh 3.1): Ton that trén tuyén dng nho. Tuy nhién khi c6 mot dudng 6ng
gap su cd thi tat ca cac 6ng khac déu anh hudng.
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3.3. Tinh thiy luc hé théng thong gié cho nha may va lwa chon thiét bj
3.3.1. Chen vi tri miéng théi va loai miéng thoi

Trong cac phan xuong san xuat, nhiém vu chinh ctia cac miéng thoi 1a cung cap khong khi
sach dugc théi truc tiép vao ving 1am viéc cia cac cong nhan. Vay nén viéc bd tri ting
miéng thoi sao cho hop 1y dé tao méi truong 1am viée thoang mat. [4]

Miéng thdi dugc chon 1a miéng théi loa 3 ting voi 14 hudng dong diéu chinh dugc.

Van téc trung binh tai vi tri 1am viéc ctia cong nhan yéu cau dat tir 0,5 +1,2 [m/s].

Chon chiéu cao dat miéng thdi 1a 3 [m] so véi san nha.

Chiéu cao lam viéc cta cong nhan, chon hy = 1,5 [m] (hy = 1,2 = 1,5m).

a.Miéng thoi loa 3 ting

Van toc trung binh tai miéng thoi loa 3 tang: Co= % = O':% = 2,4 (m/s).

Trong do6:

L: luu lugng miéng thoi: L = 1700 (mé/h) = 0,472 (m¥/s).

F: dién tich miéng th6i (dudng kinh ong d = 250 (mm) => duong kinh miéng loa).
nxD? _ mwx0,52

D =2d =500 (mm). Vay F = =——=02 (m?).

4

Van toc trung binh tai vi tri lam viéc cia cong nhan xac dinh theo cong thurc:

C.= Co. % (m/s).

Trong do:

a: hé s6 chay rdi, ddi v6i dng co hinh tru c6 loa gan a = 0,08.

x: khoang cach tinh tir miéng thoi dén chiéu cao 1am viéc ctia cong nhan, (m).
X=hz-h1=3-15=15(m).

Déi v6i miéng théi L = 1700 (m3/h): C,= 2,4. ﬁ = 0,87 (M/s).

0,25
Ta thay Cx = 0,87 nam trong khoang [0,5 < Cx < 1,2 (m/s)], vay chon chiéu cao dit miéng
thoi h2 = 3m 1a hop 1y.

b.Miéng théi Baturin
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Vin tdc trung binh tai miéng thoi Baturin: Co= L % = 1,42 (ml/s).

Trong do:
L: luu lvong miéng thoi, L = 4000 (m3/h) = 1,11 (m%/s).
F: dién tich miéng thoi (duwdng kinh dng d = 500 (mm) => dudng kinh miéng loa.

D = 2d = 1000 (mm). Vay F = 22 = ™% _ .8 (m2),

4 4

Vén toc trung binh tai vi tri lam viéc cia cong nhan xac dinh theo cong thurc:

C.= Co. % (m/s).
Trong do6:
a: hé s6 chay rdi, ddi v6i dng co hinh tru c6 loa gan a = 0,08.
x: khoang cach tinh tir miéng thoi dén chiéu cao lam viéc ctia cong nhan, (m).
X=hz-h1=3-15=15(m).
0,226

Déi v6i miéng thoi L = 4000 (m3/h): C,= 1,42. ooiE ;= 0,831 (ms).
QURENY

Ta thay Cx = 0,78 nam trong khoang [0,5 < Cx < 1,2 (m/s)], vdy chon chiéu cao dit miéng
th6i hz = 3m 13 hop 1y.

3.3.2. Tinh toan thiy luc cho hé thong thong gi6
a.Phwong phap tinh toan hé thong thiy lwc hé thong dwdong dng thong gié

Tinh toan thity lyc hé thong duong 6ng thong gié gom:

Budc 1: Pau tién chon tuyén chinh 13 tuyén dai nhat hay bat loi nhat (gy ra ton that nhiéu
nhat), danh sb tht ty cho mdi doan tir ngon dén géc.

Budc 2: Biét luu luong tai mdi miéng théi ta xac dinh duoc luu luong tirng doan 6ng, cong
don vé phia trude cho dén quat.

Tir lvu lwong chon D (mm) phut hop véi vén tde kinh t& (5+12 m/s), tra dugc ap suat ma
, 2
sat don vi R, ap sudt dong AP = ”Z—ny

Budc 3: Sau d6 tinh tén that ap suat ma sat trén ca doan dng theo cong thic:

APms = RI ) (kG/mZ)
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Trong do:

R: ton that ap sudt ma sat don vi ung véi diéu kién tiéu chuan tinh cho 1m dai cua dng,
kG/m2,m

|: chiéu dai cua doan dng, (M)

Budc 4. Théng ké hé sb ton that cuc bod AP, cua tat ca cac chudng ngai vat trén duong

dng. Tinh ra duoc ton that ap suit cuc b, theo cong thirc:
APeh =YEPs , (KG/m?)

Trong do:

>'&: 13 hé s6 stre can cyc bo (tra bang)

Pa: 12 4p sudt dong cua dong chay trong dng, kG/mZ,

Budc 5: Tinh t6n that 4p suét toan phan APy = APy + APms (kg/m?)

Budc 6: Lap bang tinh thuy luc dé tinh cac thong sb khac.

Budc 7: Dua vao bang tinh thuy luc sé biét duogc luu luong va ton that thuy luc dé chon
quat gio.

Lua chon phuong an va tinh toan thay luc hé thong dudng 6ng thong gié cho nha may san
xudt chi tiét QBH thanh ph HN.

b.Tinh toan thuy luc:

Sau khi tinh thity luc cho hai tuyén dng ctia phuwong an 1 (Phu luc 2.1 va phu luc 2.2) thi ta
c6 thé thay duoc tuyén 6ng bat 1oi nhit (gdy ra tén tht nhidu nhit) 12 tuyén 6ng gdbm 1 miéng
th6i Baturin va 6 miéng thdi loa 3 ting voi tong ton that 14 28,84(kg/m?). Con tuyén phu s&

1a tuyén ong con lai gdbm 12 miéng thoi loa 3 tang voi tong ton that 1a 17,45(kg/m?).

3.3.3.S0 @6 khéng gian

Hinh 3.3 So d6 khong gian hé théng thong gié phuong an 1
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3.4.Tinh toan chon quat

Tinh ton that cho dng hit:
Chon 6ng c6 dudng kinh 1120 mm, luu lugng L = 34600 (m3/h)
-Tén thit cua doan dng hut: APy = ZAPms + ZAPeh(kg/m?)

-Tén thit 4p suat do ma sat: (Tinh cho dng tiét dién tron, 1am bang ton va & 34,4°C)
APms =R.L (kg/mz)

Trong do:

R (kG/m?2.m): ton that ap sut ma sat don vi ciia doan 6ng hat (Phu luc 6 _ [3]).
R= 0,067

L (m): chiéu dai ctia doan 6ng hut: L =3 m,

- Ton thit ap suat cuc bo: APe= P4 . Z& , (KG/m?)
Trong do:

Pa (KG/m?): ap suat dong ctia doan dng hit.

Ps = 5,63 (kg/m?)

& téng hé sb strc can cuc bd cua doan 6ng hut
APms = R.1 = 0,067 x 3 =0,201 (kg/m?).

APe, = YE.Ps = 4,6 x 6,33 = 25,89 (kg/m?).

AP = 29,12 + 0,074 = 26,1 (kg/m?).

, , , h d
Vay téng ton thit: YAPp= APy + APy = 26,1 + 28,84 = 54,94 (kg/m?).

Bang 3 Théng ké hé sb stre can cuc bo trén doan éng hut

Chi tiét 3 S6 lugng | Z¢& Tong
O’ 1/\ .7 \ . 4 h r
ng lay gio ngoai 4 chop 36 1 36
(Ilh=1; 0=30°)
Ton that trén | Van diéu chinh luu luong
X , 0,8 1 0,8 4,6
doan ong hut | 3 canh 0=20°
Loa ap quat 0,1 1 0,1
Chuyén tiét dién 0,1 1 0,1
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Ttr luu ludng L= 34600 (m3h) va ton that 3 APy = 54,94 (kg/m?) va dua vao biéu do dic
tinh va kich thudc ctia mot s loai quat thong dung (phu luc 4 _ [3]). Ta chon duoc loai quat
can 1a quat 1T 4-70 N%12 c6 cac thong sb: s6 vong quay n = 400 (vong/phut) va hiéu sut
quat n= 73 (%).

KXLyXAPyp, _ 1,1X34600x54,94
3600X102XNXNtrucXNerd  3600X102X0,73X0,96X0,9

Cong suat dong co dién: N = =9,03 kW
Trong do:

Ner: hé s6 ké dén ton that trong b truc, 6 bi, (ntr = 0,95 - 0,97) chon e = 0,96.

Nud: hé s truyén dong giita dong co va quat, (ntrd= 0,9 - 0,95) chon Mwa = 0,9.

Bang kich thuéc ctia quat L1 4-70 N°12 (Phu luc 2.5).

QUAT N°7

TILE 1:25 )
MATCATA-A MAT CAT B-B

CHU THICH
) 2ONGoUSEN
) it YRUYEN £CHO
MENG Dy OO0 Kw VAO Q0 AT

(D MEHG DAY 0u0NG Kl RA QUAT

Hinh 3.4 Chi tiét quat 1T 4-70 N°12

3.5.Tinh toan thiiy lwe va lwa chon thiét bi cho hé thong hut cuc b
3.5.1. Lwya chon phwong an va tinh toan thuy luc

a.Lua chon phuong an

Vi vi trf thiét bi phat sinh ra bui va khi ddc trong nha may ta tién hanh vach tuyén cho hé

thdng thong gi6 cuc bd trong phan xudéng, véi hai phurong an nhu sau:
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Hinh 3.5 Vach tuyén hé théng hit cuc bo phwong an 1

Uu diém: Phu hop voi khong gian nha may, khong vudng cac chudng ngai vat dé thi cong,
lap dat va van hanh.

Nhuoc diém: Ton that ap luc it.
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Hinh 3.6 Vach tuyén hé thong hat cuc bo phuong an 2

Uu diém: Khong vudng cac chudng ngai vat.

Nhuge diém: Phirc tap, ton thap ap luc 16n, kho thi cong lap dat.

=> So sanh uu va nhuge diém cua hai phuwong 4n trén em lya chon phuong an 1 vi:
- Pon gian dé thi cong, lap dat van hanh.
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- [t ton that ap lyc.
- Phu hgp vo1 khong gian nha may.

b.Tinh toan thiy lwc

Phuong phép xir 1y cuc bé 1a ldp miéng hut truc tiép trén ngudn phat thai bui va khi
doc. Bui va khi doc dugce din theo muong ngam di dudi dat dén xyclon, thap hap thu dé xur
1y trude khi xa ra ngoai moi trudng.

Muong gach ngdm xay bang bé téng xi c6 d6 nham K = 1,5 hé s6 hiéu chinh ton that
ap suat ma sat theo nhiét do t = 34,4 (°C) thi n = 0,98 (bang 4.1 va bang 4.2 [3]).

Céch tinh toan va tra thay luc giéng nhu hé théng thoi, don gian va tién lgi nhat 1a
tinh dudng kinh twong dwong theo dién tich. Ong chit nhat axb quy sang 6ng tron dtd sao
cho dién tich khong khi trong d6 bang nhau.

4.a.b
T

da =

3.5.2. Lwa chon thiét bi xir 1y bui
a.Thiét bi xir 1y bui

Bui chu yéu 1a bui kim loai nén ta sir dung phwong phap ly tdm dé 1ay bui ra ngoai,
day 1a phuong phép st dung luc ly tim dé lang hat bui vao thiét bi va bui dugc ldy ra ngoai
thong qua cac van, trong phuong phap loc bui kiéu ly tim c6 cac thiét bi thudng dugc sir
dung 1a: thiét bi loc bui ly tAm kiéu nam ngang va thiét bi loc bui ly tam kiéu dimg. Pic
trung cua loai nay 1a xyclon.

Uu diém: ciu tao don gian, d& ché tao, van hanh d& dang, kich thuéc gon nhe tiét
kiém mit bang, hiéu suat loc kha cao ddi v6i cac hat bui c6 kich thude >10 (um), gia thanh
ché tao ré, 1am viéc duoc & ap suét va nhiét do cao.

Nhuoc diém: hiéu qua loc thép ddi v6i cac hat bui ¢6 kich thude nho < 5 (um), tré
luc di qua thiét bi 16n, cong suat dong co cao hon.

Pham vi tng dung: ddi voi loai thiét bi loc bui bang xyclon thudng dung dé loc cac

hat bui c6 kich thudc vira va 16n (loc thd, dung cho loc so cap).

b.Tinh toan thiy luc
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Tén dé tai: Thiét ké hé thong thong gié cho nha mdy co khi AC thanh phé HN va kiém sodt é nhiém méi triweong
khong khi cho khu cong nghiép TD

Céc cong thure tinh toan:

Puong kinh twong duong: D= \/@ (trang 129- [3])

Trong d6: a: chidu ngang, b: chiéu cao

n=alb

Dua vao n = a/b nhu trén ta c6: € = 0,564 X ZTJF;

Dua vio D va luu luong hit bui L. Dung bang tra dé tra Ro, v, Pq

Rthl_IC: RO. &
r r 2
Ap suat dong APq= vz—;y

Tén that ap suat ma sat trén ca doan 6ng theo cong thirc: APms = Rx1 (kg/m?)
Trong do6:

R: T6n that 4p sut ma sat don vi ing v6i diéu kién tiéu chuan tinh cho 1m dai ciia dng,
kG/m?.m

1: Chiéu dai ctia doan 6ng, (m)

Ton thét ap suat cuc b, theo cong thirc: AP, = YExPa (kg/m?)

Trong do6:

Y& 1a hé s6 strc can cuc bo (tra bang)

Pa: 12 4p suat dong ciia dong chay trong ong, kg/m?.

To6n that ap suat toan phan APy = APey + APms (kg/m?)

Két qua tinh toan:

Bang tinh thity lyc tuyén ng chinh cta hé thong hut bui (Phu luc 2.6).

c.So' @6 khong gian

XC
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Hinh 3.7 So d6 khong gian hé théng hut bui phuong an 1
d.Tinh toan thiét bj xi 1y

Dua vao luu lugng khong khi can loc, hiéu qua loc, ton that ap suét, dién tich va khong
gian chiém chd va gia thanh thiét bi. Hién nay xyclon duoc ché tao sin v6i nhiéu kich thude
va cac thong sb ky thuat quan trong dé dac dugc nhirng tinh ning wu viée. Vi ddy 1a bui
kim loai ¢6 trong lugng 16n nén chi can dung xyclon khé dé ling bui, chon xyclon kho
LIOT.

Vi luu lugng tinh toan 12 L = 7350 [m3/h] = 2,04 (m%/s) chon xyclon kho liot v4i cac thong
s6 k¥ thuat sau: (muc c_trang 41 [6]).

S6 hiéu: 4

+ D =845 mm; d = 445 mm

+ Luu lugng: 6670-10000 mé/h

+ Strc can thuy Iuc: 20-50 kg/m?

L _ 2,04

0,445

+ Van toc ban dau vao xyclon la: Vi = - =
3,14><(5)2 3,14%(=— )2

= 13,13 (m/s)

(Vk nam trong khoang van téc cho phép v =12+18 m/s)

£

i =
A o

— —— CHU THICH —
() VO THIET B|
ONG TRONG
ONG DAN KHONG KHI VAO
0 __ (@ ONGXA
5) VAN XA BUI

Hinh 3.8 Chi tiét c4u tao xyclon LIOT

Nguyén 1y hoat dong cta xyclon: Khong khi mang bui vao duoc dua vao phan trén
ctia xyclon bang éng s6 3 1ap theo phuong tiép tuyén véi vo ngoai hinh tru 1 cua xyclon.

Nho thé dong khong khi s& chuyén dong xodn d¢ bén trong vo hinh try va ha dan vé phia
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Tén dé tai: Thiét ké hé thong thong gié cho nha mdy co khi AC thanh phé HN va kiém sodt é nhiém méi triweong
khong khi cho khu cong nghiép TD

duéi khi gip phan day hinh phéu dong khong khi bi day nguoc 1én, trong khi 6 né van giir
nguyén chuyén dong xoan ¢ va thoat ra ngoai qua sb 4. Trong qué trinh chuyén dong xodn
dc, cac hat bui chiu tac dong cua lyc ly tdm lam cho chung c6 xu huéng tién dan vé phia
v6 hinh tru hodc day hinh phéu r0i cham vao thanh thiét bi va roi xuéng dudi, bui s€ duoc

x4 ra tai van sd 5 ra bén ngoai.
e.Chon quat cho hé thong it bui

Tinh toan chon quat trong ty nhu hé thdng thdi voi tong ton that 4p suat trén doan bng
chinh 14 ZAP = 49,81 (kg/m?) va luu lwong khong khi tinh toan can hat ra khoi phong la: L
= 7350 (m®/h).

Téng tdn that ap luc toan hé théng cua quat hut bui la:

APtp =APmuong chinh + APxyclon= 49,81 + 8 = 57,74 (kg/m?)

Ttr lwu luong L = 7350 (m3/h) va ton that Y APy = 57,74 (kg/m?) va dua vao biéu do dic
tinh va kich thudc ctia mot s loai quat thong dung (phu luc 4 _ [3]). Ta chon duoc loai
quat can 13 quat hat bui L{IT 7-40 N°7 c6 cac thong sb: s6 vong quay n = 710 (vong/phut)
va hiéu suat quat n = 59 (%).

K XL X APy _ 1,1x7350x57,74
3600X102XNXN¢rucXNerd  3600x102X0,59X0,96X0,9

Cong suat dong co dién: N = = 2,49 (kW)

Trong do6:

K: hé s6 du trit (K = 1,05+1,15). Chon K = 1,1

ner: hé 86 ké dén ton that trong 6 truc, 6 bi, (N = 0,95-0,97) chon N = 0,96.
Nua: hé s truyén dong gitta dong co va quat, (Nuwa = 0,9-0,95) chon 1w = 0,9.
Bang théng ké céc kich thuéc cua quat hat bui IIT 7-40 N°7 (phu luc 2.7).

3.5.3. Tinh toan hé thong xir Iy hoi doc
a.Lwua chon thiét bi xir Iy khi doc

Qua trinh ma can st dung hoéa chat lam phat sinh ra hoi doc, vi vay can duge xu ly nham
dam bdo strc khoe cho cong nhan va moi truong lam viée trong lanh.

C6 rat nhiéu phuong phap xir Iy hoi doc nhung c6 2 phuong phap hip phu va hap thu.
Chon phuong phép hap phu bang than hoat tinh véi nhitng wu va nhugc diém sau:

Uu diém:

-C6 dd bén co hoc cao, 1am sach va thu hoi khéi nhiéu chat 6 nhiém.
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-Thuan tién trong vi¢c thay thé va van chuyén.

Nhuoc diém:

-Kho tai sinh néu bi déng cin, khong hiéu qua khi dong khi c¢6 chira bui.

-Khi hoan nguyén chét hip phu sé& sinh ra chat thai 6 nhiém thir cap.

-D& sinh ra bdc chay do dong khi c6 nhiét do cao.

b. Tinh toan thuy luc

Két qua bang tinh thuy luc tuyén dng chinh ctia hé théng xir Iy khi doc (Phu luc 2.6).
c.So' @6 khong gian

THE

Hinh 3.9 So d6 khong gian hé thong xt 1y hoi doc caa phuong an 1

d.Tinh toan thiét bi xir Iy

Tinh toan thiét bi hap phu (muc 13.2.3_[9]).

Vi luu lugng xuir 1y: L = 11931 (m®/h) = 3,314 (m3/s).

St dung than hoat tinh dé hap phu, chon ¢& hat 1-3,5 (mm) c6 thé tich hap phu cta 16 rong
12 0,45 (cm®/g) (Bang 13.5 _ [9]).

Vi lugng than sir dung cho thap mdi ngay 1a 0,01 (m®ngay).

Chon thoi gian sau mdi lan thay than hoat tinh 14 4 thang.

Chon thoi gian luu trong thiét bj 13: t = 3s (t =1+ 6 s).

Chon van téc khi di qua 16p vat lidu: © = 0,5 (m/s) (o = 0,1-0,5 [m/s]) (muc 13.2.3_[9]).
Thé tich vat liéu hdp phu: V =L.t = 3,33.3 = 9,94 (m3).

Chiéu cao vat liéu hap phu: H= 0.t =0,5.3=1,5 (m).

Tiét dién ngang cta 16p vat liéu hp phu: Frp = V / H = 9,94/1,5 = 6,63 (m?).

Tiét dién ngang cta thap bang vt liéu hip phu bang tiét dién ngang cua thap.

Pudng kinh thiét bi hip phu: D = /% = /“";63 =2,91 (m).
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Chiéu cao phan trén 16p vat lidu hap phu 0,7 (m).

Chiéu cao phia dudi 16p vat liéu hap phu 1(m).

Chiéu cao xay dung ciia thiét bi: Hxa = H + hpy + hg= 1,5 +0,7 + 1= 3,2 (m).
Hé théng dudng 6ng din khi vao va ra thap hap phu chon D = 500 (mm).

mica CHU THICH

ONG DAN KHl SACH RA

LOP THAN HOAT TiNH
SAN B0 VAT LIEU HAP PHU

ONG DAN K+ ©0C VAD

fo fafelfetlastinfelafes

Hinh 3.10 C4u tao thiét bi hap phu bang than hoat tinh

Nguyén 1y hoat dong: Khi, mui phat sinh trong qua trinh san xuat dugc hut, theo hé
thdng muong dan t6i thiét bi hap phu. Khi di vao thiét bi tir phia dudi, khi, hoi doc di qua
16p than hoat tinh dugc gitr lai trén bé mat 16p than nho kha nang ran, xép cua than hoat
tinh. Khong khi sach tiép tuc di qua hét 16p vat liéu loc theo dng dan phia trén ra quat hat
va duoc day ra ngoai moi truong.

Ta st dung 2 16p than hoat tinh, 1 dé lam viéc, 1 dy phong. Sau khi 16p than hoat tinh
1 bi bao hoa thi dirng 1am viéc, thay 16p than hoat tinh th{r 2 va tién hanh giai hap phu 16p
th 1, qué trinh 13p lai theo chu ki 4 thang 1 1an.
e.Chon quat cho hé théng xir Iy hoi djc
Tong ton that ap luc tuyén dng chinh hé thong hut hoi doc 1a: AP = 37,17 (kg/m2).

Tré luc qua thiét bi AP = 2,752 (kg/m2).

Téng tré luc APy = 3,79 + 37,17 = 40,97 (kg/m?2).

Tir luu ludng L = 11931 (m3h) va ton that Y APy = 40,97 (kg/m?) va dua vao biéu do dic
tinh va kich thuéc cua mot sb loai quat thong dung (phu luc 4 _ [3]). Ta chon dugc loai
quat can 1a quat hat bui I{IT 7-40 N°7 c6 cac thong sb: s6 vong quay n = 640 (vong/phut)
va hiéu suat quat n =51 (%).

KXLgXAPgp _ 1,1x11931x40,97
3600X102XNXN¢rucXNerd  3600x102x0,51X0,96X0,9

Cong suat dong co dién: N = = 3,61 (kW)

Trong do:
K: hé sb du trit (K = 1,05+1,15). Chon K = 1,1
ner: hé s ké dén ton that trong 6 truc, 6 bi, (e = 0,95-0,97) chon 1w = 0,96.
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Nud: hé s6 truyén dong giira dong co va quat, (Nwa= 0,9-0,95) chon Muwa=0,9.
Céc kich thudc cua quat hat bui LIIT 7-40 N°7 (Phu lyc 2.7).
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Chuong 4: TINH TOAN KHUECH TAN O NHIEM MOI TRUONG
KHONG KHi

4.1. Thong so tinh toan
4.1.1. Pic diém ngudn thai va thanh phan san pham chay

Bang 4.1 Thong sb ciia ngudn thai

Ong khei | o3 nhién ligu | B [kg/h] | h [m] Nhiét a9 khéi [°C]
1 Dau FO 1100 11,5 | 148
2 Dau FO 1052 11 167
3 ThanCam 5QN | 1070 10,5 | 157
4 ThanCam 5QN | 1084 11,5 | 169

Bang 4.2 Théng ké thanh phan nhién liéu ctia 4 6ng khoi

Nhién li¢u Cp |Hp | Np|Op|Sp | Ap|Wp
Dau FO — 1100 83,410 [0,2]02 (29033
Dau FO — 1052 83410 0202 29/03]3
ThanCam 5QN — 1070 |53 |3 |1,2|3,8 |0,5|31 | 7,5

ThanCam 5QN-1084 (53 |3 (12(38|05(31 |75

4.1.2. Pic diém diéu kién khi twong tw nhién tai thanh phé HN

a) Mua he
Nhiét do ngoai cong trinh: tf = 29,4 [°C] (nhiét do khong khi trung binh ciia thang cao nhat
- thang 7 & HN, bang A.2 [3]).
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Do am: @l = 80,7 [%] (46 am twong ddi cua khong khi trung binh vao thang 7 & HN, bang
A.10_[3]).

Vin tdc gi6 mua hé:vg0 = 1,8 [m/s] (liy theo tram HN, bang A.15_[3]).

Tir 2 gia tri t = 29,4 [°C] va ¢ = 80,7 [%] (tra biéu do I-d_[4]) ta c6 d = 22 [g/kgKK].
Hudng gi6 chinh 1a hudéng Pong Nam (bang A.16_[3])

b) Mua dong

Nhiét d6 ngoai cong trinh: t2 = 16,6 [°C] (nhiét d6 khong khi trung binh cao nhit thang 1
o HN, bang A.2 [3]).

Do am: @b = 79,9 [%] (46 am twong ddi ctua khong khi trung binh vao thang 1 & HN, bang
A.10_[3]).

Vin toc gié mua déng:vgo = 1,9 [m/s] (liy theo tram HN, bang 2.15_[3]).

Tir 2 gia tri t= 21,5 [°C] va ¢ = 84,2 [%] (tra biéu do I-d_[4]) ta c6 d = 13,6 [g/kgKK].
Huéng gi6 chinh 13 hudng Tay Béc (bang A.16_[3])

4.2. Tinh san pham chay

4.2.1. Xac dinh thé tich khi thai

Két qua bang tinh toan san pham chdy cua cac dng khoi (phuy lyc 3.1)

4.2.2. Xac dinh tai lwong chit 6 nhiém

Két qua bang tinh toan tai luong chit 6 nhiém cua cac 6ng khéi (phu luc 3.1)
4.3. Hi¢u suat xir Iy ciia nha may

Nong d6 phat thai:

C—M
=1

Trong do:
M — tai luong 6 nhiém [g/m?]

L — Luu luong khéi (SPC) & diéu kién thuc té [m?/s]
Két qua bang tinh nong do phat thai ctia cac 6ng khoi (phu luc)
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Ap dung QCVN 19:2009/BTNMT 14 Quy chuén k¥ thuat Quéc Gia vé khi thai cong nghiép
ndng do t6i da cho phép ctia bui va cac chit vo co , ta s& tinh toan theo cong thirc sau: C =
Kv.Kp.Cacio

Trong do:

Cer — ndng do tbi da cho phép cua bui va cac chat vo co trong khi thai cong nghiép, tinh
bang miligam trén mét khéi khi thai chuan [mg/Nmd]

Ky — hé s6 viing, khu vuc tai thanh phd HN (muc 2.4 — [10])

Vi thanh phé HN thudc do thi loai I=> K, =0,6

Kp — hé s6 luu luong ngudn thai quy dinh tai muc 2.2 — [10]

Ta c6 Lt [m3/s] tai luong chit 6 nhiém di tinh & phan san phidm chay. Mudn xac dinh dugc

Kp ta phai quy doi don vi & Lt [m®¥s] sang Lt [m3/h], hé sé duoc x4c dinh ¢ bang sau:

Bang 4.3 Hé s6 K ctia 4 dng khoi

Ong khoi 1 Ong khoi 2 Ong khoi 3 Ong khoi 4

Thong sd
1100 1052 1070 1084

Lt (m3/s) | 7.42 7.16 7.41 7.16 3.91 3.77 4.07 3.93

Lt(m3/h) | 26699 | 25782 | 26686 | 25770 | 14069 | 13585 | 14651 14147

Kp 0.9 0.9 0.9 0.9 1 1 1 1

Caqcio — Nong do ctia bui va cac chét vo co quy dinh tai myc 2.2 — [10]

Tinh nong d6 t6i da cho phép ctia byi va cac chat vo co trong khi thai, so sanh véi cot A va
tinh hiéu suat xur 1y ta c6 két qua nhu bang sau:

Nong do ctia bui va cac chat vo co trong khi thai dugce quy doi sang nong do phat thai 6
nhiém & mét khdi chuan 25 [°C] nhu sau:

C ;. 1000 . (273+25
C250C= Tkhoi ( ) [mg/ng]
273 + Tkhoi

Cong thirc xac dinh hiéu suit xir 1y:

Trong do:
C — ndng d¢ phat thai cua 6ng khoi [mg/Nm®]

Cef — nOng d6 cho phép x4 thai ra ngoai méi truong [mg/Nmd]

Sinh vién thuc hién: Vi Vin Huong dan: TS. Nguyén Phudc Quy An 47



Tén dé tai: Thiét ké hé thong thong gié cho nha mdy co khi AC thanh phé HN va kiém sodt é nhiém méi triwong
khong khi cho khu cong nghiép TD

Két qua tinh todn ndng d6 phat thai va hiéu xuat xir 1y khi thai ctia 4 ong khoi

Bang 4.4. Tinh todn ndng d6 phat thai va hiéu suat xir 1y khi thai

. _ Hiéu suat xur
h Néng do phat thai QCVN c oo
ong 19:2000/BTNMT |~ "o ynz
) Mua [mg/Nm®] | Mua | Mua
Mua he
dong he dong
SO, |1690,17 | 1750,25 1500 810 52,08 | 53,72
CO |1701,04 | 1761,50 1000 540 68,25 | 69,34
Ong CO2 - - - - - -
khoi 1 "NOx | 155,57 | 161,10 1000 540 Pat | Dat
Bui | 43,75 45,30 400 216 Pat | Dat
SO, |1547,35| 1602,35 1500 810 47,65 | 49,45
. CO |1557,30 | 1612,65 1000 540 65,32 | 66,51
Ong
Y | co; - - - - - -
khoi 2
NOx | 160,80 166,52 1000 540 Pat Pat
Bui 40,05 41,47 400 216 Pat Pat
SO, | 526,66 545,44 1500 900 Pat Pat
. CO |1953,68 | 2023,32 1000 600 69,29 | 70,35
Ong
Y | co; - - - - - -
khoi 3
NOx | 165,40 171,30 1000 600 Pat Pat
Bui |8169,59 | 8460,77 400 240 97,06 | 97,16
SO, | 498,45 516,22 1500 900 bat bat
. CO |1849,04 | 1914,95 1000 600 67,55 | 68,67
Ong
Y [ co, - - - - - -
khoi 4
NOx | 156,91 162,50 1000 600 bat bat
Bui | 7732,01 | 8007,60 400 240 96,90 | 97,00

Ta c6 nhan xét:

Dbi voi dng khoéi 1: ndong do SO, CO vuot so voi quy chuan.
Dbi voi dng khoi 2: ndong do SO, CO vuot so voi quy chuan.
béi véi 6ng khoi 3: néng do Bui, CO vuot so voi quy chuén.
béi véi 6ng khoi 4: néng do Bui, CO vuot so voi quy chuén.

Vi vay phai c6 bién phap xtr 1y trudce khi thai ra moi truong.
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4.4. Tinh toan dwong kinh 6ng khoi

Ta c6 cong thuc: w = % = :’;g [8]
‘D = ’4-_Lt

Suyra:D = —

Trong do:

L — Luu luong khéi (SPC) & diéu kién thyc té
w nam trong khoang 8-16 [m/s], ta chon 8 [m/s]

Doi vai ong khoi 1 vao mua he:

Taco:D = /ﬂ = /‘*'6'48 = 1[m] => Chon D = 1 [m]
T.W 3,14.8

4Ly _ 4.648
m.D2 3,14 . 12

= 8,25 [m/s] (nam trong

=> Van toc phut ra khoi miéng ong thuc té: w =
khoang 8 — 16 m/s)
VayD =1 lahgp ly
Ap dung tinh toan tuong tu cho cac 6ng khoi 2, 3, 4 (phu luc 3.2)

4.5. Tinh chiéu cao hiéu qua ctiia ong khéi

Chiéu cao hiéu qua cta dng khoi duoc xac dinh theo cong thirc:

H=h+ Ah

Trong do:

h - Chiéu cao thuc cua dng khoi, [m].

Ah - B¢ nang cua truc vét khoi, dugc xac dinh theo cong thirc Davidson:

w

A= D.(;)1'4.(1 + %) [m] (muc 3.2 —[8])

Trong do:
D - duong kinh cta miéng 6ng khoi, [m].
w - van toc phut ra khéi mi¢ng 6ng khoi, [m/s]. mz% = % [m], Chon 8

L¢ - Iuu lwong khoéi thai & diéu kién thyc té, [m¥/s].
r \ , n
U; - van toc gi6 ¢ chiéu cao miéng ong khoi: u; = UlO(l—hO) [m/s].
Trong do:

U0 - van toc gi6 & do cao 10 [m]. léy thong s6 van tdc ta tra duge & QCVN
02:2009/BXD
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n - hé sb phu thudc vao do ghd ghé ctia mat dat va cip 6n dinh cua khi quyén. Ung
v6i cAp 6n dinh 1a cdp C va chon d6 ghd ghé ctia mat dat1a Zo=0,1 m thita cén=0,11.

Tknsi - nhiét do khoi thai, [°K].

ATwnsi - d0 chénh 1éch nhiét do gitra nhiét do khoi thai Tinsi va nhiét d6 moi truong
xung quanh: ATknsi= Tknoi - Txq = tknsi - txq

txq - nhiét d§ khong khi cia méi truong.

Tir cong thire trén, ta tinh toan duoc bang chiéu cao hiéu qua cta 4 éng khéi (phu luc 3.2)
4.6. Xac dinh nong d9 khuéch tan Cxy va Cx ciia ngudn thai theo mé hinh Gauss
4.6.1. Toém tit md hinh Gauss

Néng do chét 6 nhiém doc theo truc gi6 di qua chan cua 6ng khoi tai toa do bat ky trén mat

dat theo chiéu giod thdi qua chan ngudn thai (y = 0, z =0) duogc x4c dinh theo cong thirc:

Ci= 2 EXP(%) [9/m?]

TUGy 0y

Nong d6 chat 6 nhiém trén mat dat (z = 0) xac dinh theo cong thic:

Cry= - EXP[_?l (:T+f—)] [o/m]

TGy 0y
Trong do:
M’- tai luong 6 nhiém con lai sau khi da xu Iy [g/md]
N = M:a00-m
100

H - Chiéu cao hiéu qua ciia ng khéi [ m]

u- véan toc gié & chiéu cao miéng 6ng khoi [m/s ]

y - khoang cach tir cac diém tinh trén mit ngang theo chiéu vudng goc véi truc vét
khoi cach tim vét khoi [m]

2, Oy - hé s6 khuyéch tan cia khi quyén theo phuong ngang z, y duoc xac dinh theo
biéu dd hodc cong thirc thuc nghiém, m
Cong thuc xac dinh o7 , oy:

A A A , H
Hg s0 khuyéch tan o7 o =5=>0:= b.X max + d => Xmax

Hé s0 khuyéch tan oy: Gy = aXmax 8%
Trong do:
X - khoang cach xuéi theo chiéu gi6 ké tir ngudn, km
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a,b,c,dlahésd phu thudc vao cép do 6n dinh cua khi quyén (theo cong thirc martin trang
85 _[7]). Véi cap @6 6n dinh loai Ctacé a=104,b=61,c=0.911,d=0.
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Chwong 5: THIET KE HE THONG XU LY KHIi THAI

Dua vao dit liéu dé bai va tinh toan san phidm chdy, hiéu suat xir Iy cta cac chit 6
nhiém theo QCVN 19:2009/BTNMT cho c4 bén dng khoi, dwge phéan tich nhu sau:

Ong khoi 1, 2 nhién liéu 1 dau FO s& sinh ra SO

Ong khoi 3,4 nhién li€u la than s€ sinh ra bui

Tt bang tinh hiéu suét duoc tinh & trén, ta dua ra két luan: hai chat SO2, CO déu vuot
QCVN 19:2009/BTNMT va c6 hiéu sudt déu 16n hon 0. Con bui chi ¢ 6ng 3, dng 4 vuot
QCVN 19:2009/BTNMT va ¢6 hiéu suat déu 16n hon 0.

Két luan: phan xudng phai xir Iy SO2, CO, bui. Riéng CO viéc xtr Iy kho khan nén khi
giam CO thudng dung cai tién thiét bi hodc thay doi cong nghé va kiém soat diéu kién lam
viéc dé nang cao hiéu suét ctia qua trinh chay nhién liéu tao diéu kién dé qua trinh chay
dién ra hoan toan.

Lya chon xtr 1y SO, cua 6ng khéi 1 vao mua hé (n = 52,08%) va xir 1y bui cua 6ng

khoi 3 vao mua hé (n = 97,06%) vi hi€u suat cta hai ong nay twong doi 16n so vai cac Ong

con lai. TUr do, ta s& chon thiét bi xur 1y phu hop véi hop chat SO va bui
5.1. Cac phwong phap xir ly bui va SO;

5.1.1. Cac phwong phap xir ly bui

C6 hai phuong phap xu ly bui: phuong phap kho va phuong phap uot
*Phuong phap khé (muc 3.1.1_[8])

Phwong phap trong lwc (Budng ling bui)

Buéng léng bui lam viéc dua vao viéc léng cac hat bui trong moi truong véi viée gidm tde
do hon hop khong khi va bui mot cach dot ngot khi vao buéng. Céac hat bui mat dong nang
va roi xuéng dudi tac dung cua trong luc. Nhirng hat bui kich thudce 16n thuong roi va nam
dau thiét bi. kich thudc nho roi xudng nam sau thiét bi.[8]

Phuong phap nay hiéu suat loc bui khong cao 40-60%, ling bui tho kich thudc hat (60-
70)um. Tiét dién budng lang lén, kich thudc thiét bi to, chiém dién tich nhiéu. [8]
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**Phwong phap ly tam

a) Thiét bi loc bui ly tAim kiéu nim ngang

Khong khi mang bui di vao thiét bi duoc cac canh huéng dong tao chuyén dong xody
¢ day luc ly tam duoc san sinh va né tac dung 1én cac hat bui va déy bui ra xa 161 hinh tru
roi cham vao thanh 6ng bao va thoat ra qua khe hinh vanh khin vao noi tap trung bui. Dong
khi di tir dau nay ra du kia cua thiét bi trén cing mot chiéu. [8]

Thiét bi nay sir dung canh hudng dong nén lyc tao ra khong manh va canh nay rat hay
hu hong, Nguyén 1y di cing chiéu hiéu qua xt 1y s& khong cao, vi thiét bi nAm ngang nén
tén dién tich. [8]

b) Thiét bi loc bui ly tAm kiéu ding (xyclon)

Khong khi mang bui vao thiét bi. Nhd 6ng dan lip theo phuong tiép tuyén, khi vao
khong khi s& chuyén dong xodn dc bén trong trong than hinh tru ctua Xyclon tai day xuét
hién lyc ly tdim nén c6 xu hudng tién dan vé phia thanh éng cua than hinh tru, cham vao
thanh khi d6 khi sach va bui s€ dugc tach ra. Khi s€ dgi ngugc tr¢ 1én van gilt dugc chuyén
dong xoan b¢ roi thoat ra ngoai nhd bén trong than hinh tru c6 éng thoét khi sach lip cing
truc dung véi than hinh try. Con bui s€ dugc xa ra ¢ phia dudi. [9]

Uu diém:

+ Hiéu suat xir 1y cao: 65-85%, ddi véi bui c6 duong kinh > 10 um

+ Hiéu qua lam viéc caa luc ly tAm manh nho dong khi di vao thiét bi theo phuong
tiép tuyét

+ Ché tao don gian, van hanh dé

+ Chiém it khong gian lap dat.
Nhuoc diém:

+ Khong thé loc sach khi ddi véi cac hat bui c6 kich thuéc nho hon 5um
+ Ton that ap suat trong thiét bi cao (vi van toc dong khi dau di vao thiét bi I6n)

+ Thanh phan bi mai mon nhanh.

Phwong phap loc bui kiéu quan tinh
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Nguyén Iy co ban dugc ap dung dé ché tao thiét bj thiét bi loc bui quan tinh 13 1am thay doi
chiéu huéng chuyén dong cua dong khi lién tuc, lap di 1dp lai bang nhiéu loai vat can c6
hinh dang khac nhau.

Khi dong dbi huéng chuyén d6i thi bui do ¢ sirc quéan tinh 16n s& giit huéng chuyén dong
ban dau ctia minh va va dap vao cac vat can roi bi gitr lai & d6 hoic mat dong ning roi roi
xudng day thiét bi [8]

Uu diém: ton that ap suat nho

Nhuoc diém: chi thu bui hiéu qua véi cac hat c6 kich thude trén 20 um, thiét bi bi mai mon
cao, mat sang co thé bi bui tich tu bit kin.

Phwong phap loc bui kiéu tinh dién

CAu tao: gom mot day kim loai nhin dién bé duoc cang theo truc caa 6ng kim loai
nho ¢o trong luc. Day kim loai dugc cach dién hoan toan véi cac bd phan xung quanh va
duoc nap dién mot chiéu véi dién thé cao (50 000V trg 18n). D6 1a cuc am cua thiét bj. Cuc
duong 1a 6ng kim loai bao boc xung quanh am va duoc ndi dat. [8]

Nguyén 1y: Dudi dién thé cao ma day kim loai (cuc 4m) dugc nap, nd sé& tao ra bén
trong 6ng cuc dwong mot dién trudng manh va khi dong khi mang bui qua, nhitng phan tur
trong dong khi s& bi ion héa rdi truyén dién tich 4m cho céc hat bui duéi tac dong dap quan
tinh. Cac hat bui bi hat vé phia cuc duong, dong lai trén bé mat 6ng, mat dién tich rdi roi
xubng phéu.[8]

Uu diém:

Loc bui 6 kich thuéc rat nho, hiéu qua loc cao (95-99)%

Co thé tu dong hoa, co khi hoa hoan toan

Nhuoc diém:

Bui va thiét bi phai kho

Gi4 thanh thiét bj cao, van hanh phai tay nghé cao, khi bi hu hong thi stra chita rat kho khin
tén kém

Doi héi o ngudn dién cao ap 50-100kV. Véi dién ap cao nhu vay sé tao ra khi NOx, ozon....
Rat nguy hiém néu bo phan cach dién khong dam bao

**Phuong phap uét (muc 3.1.2_[8])

Qua trinh loc bui theo phuong phap nay dya trén nguyén 1y tiép xuc giira dong khi
mang bui véi chat 1ong, bui trong dong khi bi chét long giit lai va thai ra ngoai dudi dang
cin bun. Chat long phd bién dugc dung trong thiét bi nay 1a nudc [8]
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Uu diém:

+

D& ché tao , gia thanh thap, hiéu qua loc bui khong cao
Loc hiéu qua céac hat c¢6 kich thudc tir 0,1 dén 200um
C6 thé 1am viéc véi khi c6 nhiét 6 va d6 4m cao

Loc duoc ca khi doc hai bang qua trinh hip thu

Nhuoc diém:

+ Vi co cin bun dugc thai do d6 phuc tap cho hé théng thoat nudce va xtr Iy khi thai

_l_

_l_

Dong khi thoat ra tir thiét bj loc d6 am c6 thé gay han gi thiét bj duong dng
Khi thai chira cac chat an mon (axit) can phai bao vé thiét bi va hé thong duong dng

bang son chdng gi gay tén kém.

5.1.2. Cac phwong phap xir ly SO>

Bao gom hai phuong phép 12 phuong phap hap thy va phuong phap hap phu (muc B _trang

82 [8])

a. HaAp thu khi SO, bing nwéc: La phuong phap don gian dé loai bo khi SO trong khi

thai, nhat 13 trong khoi tir cac 10 cong nghiép.

Uu diém: ré tién, dé tim, hoan nguyén duoc.
Nhuoc diém:

+

_l_

_l_

Hiéu suat khong cao 50 %

Mtrc d6 hoa tan ctia khi SO> trong nuéc giam Khi nhiét d6 nuwdc tang cao, do dé nhiét
d6 nude cap vao hé thong hap thu khi SO2 phai dua thap.

Muén giai thoat khi SOz khoi nude thi nhiét d6 nudc cao phai nung nong 1én dén

100 [°C] vi thé tén rat nhiéu nang lwong, chi phi nhiét 1n.

b. Hap thu khi SOz bang dung dich sira véi: La phuong phap duoc ap dung rat rong rai

trong cong nghiép vi hiéu qua xur 1y cao, nguyén liéu ré tién.
Uu diém:
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+ Hiéu qua hap thu SO2 bang sira voi dat 90-98% [8]
+ Cong nghé don gian, chi phi dau tu ban dau khong 16n, chi phi van hanh thap
+ Nguyén liéu v6i dugc st dung mot cach hoan toan, cu thé tir cin bun tir hé thdng xur

Iy khi thai ra c6 thé 1am chat két dinh trong xay dung

Nhuoc diém: déng can & thiét bi do tao thanh CaSO4 va CaSOs gy tic nghén cac duong
ong va dn mon thiét bj.

c. Xir Iy khi khi SOz bang ammoniac: Phuong phap nay hap thu khi SO» bang dung dich
ammoniac tao mudi amoni sunfit va amoni bisunfit. & Viét Nam phuong phap nay Viét
Nam it str dyng vi thu duoc lwu huynh don chét it va phuc tap.

Uu diém: Hiéu qua cao, chat hap thu d& kiém va thu duoc mudi amoni sunfit va amoni
bisunfit 14 cac san pham can thiét.

Nhuoc diém: rat ton kém, chi phi dau tu va van hanh rét cao.

d. Xir ly khi SO, bing magie oxit:

Uu diém: C6 thé lam sach khi nong ma khéng can 1am lanh so bo, thu duoc axit sunfuric
nhu 12 san pham caa su thu hoi, hiéu qua xir 1y cao, MgO dé& kiém va ré.

Nhuoc diém: Quy trinh cong nghé phurc tap, van hanh kho, chi phi cao, ton hao MgO kha
nhiéu.

e. Xir Iy khi SO, bang kém oxit:

Uu diém: C6 thé 1am sach khi & nhiét d kha cao (200- 50 [°C]).

Nhugc diém: C6 thé hinh thanh ZnSO4 lam cho viée tai sinh ZnO bét lgi vé kinh té nén
phai thuong xuyén tach ching ra va bd sung lwong ZnO twong duong.

f. Hap phu khi SO bing than hoat tinh

Uu diém: So d6 hé thong don gian, ¢ thé ap dung duoc cho moi qua trinh cong nghé co
thai khi SO2 mot cach lién tuc hay gian doan, cho phép lam viéc dugc véi khi thai co nhiét
dd cao (trén 100 [°C]).

Nhuoc diém: Tuy thudc vao qua trinh hoan nguyén co6 thé 1a tiéu hao nhiéu vat liéu hap
phu hoic san pham thu hoi duoc ¢6 1an nhiéu axit sunfuric va tan dung khé khan, phai xu
1y tiép mai sir dung dugc.

5.2. Lwa chon thiét bj xir Iy bui va SO

a. Thiét bi xir 1y bui
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Cin ctr vao hiéu suat can xir Iy H = 97,06% va luu lwong can phai xa 1y Ly = 3,91
[m3/s] = 14069 [m®/h] ciia dng khéi 3. Mdi phuong phap déu c6 vu diém, nhuoc diém riéng,
nhung ta phai chon sao cho phu hop véi higu suat can xir Iy, pham vi ap dung ciia no, khong
gian caa phan xudng, diéu kién kinh té. Bdi véi cac phuong phap duoc phan tich & trén thi
phuong phap loc bui 1i tam, hay loc bui bang dién hoac loc bui kiéu wét déu hoan toan ap
dung dugc. Tuy nhién néu mudn dat hiéu qua xt 1y cao, phuong phap bang loc bui bang
dién va phuong phap wét 1am dugc. Tuy nhién trong khau van hanh phat sinh thém cac yéu
t6 can xir Iy nhu dién niang- loc bui bang dién; xu 1y bun cin-loc byi kiéu uét.

Phuong phap loc bui biang phuong phap li tAm trong khau van hanh don gian, chi phi
bao dudng, thiét ké khong phirc tap ma hiéu suat ciing du dam bao yéu cau dit ra. Doi voi
phuong phap li tim toi lya chon xir Iy bang hé thong xur 1y bang xiclon chum dé tang hiéu
suat 1am viéc, luu luong xir 1y, dam bao yéu cau dau ra.

Xiclon chum 12 to hop nhiéu xiclon kiéu dang. S6 lugng céac xiclon con trong xiclon
chtim c6 thé 1én dén hang trim chiéc
Uu diém cua thiét bi:

Hiéu suat xu 1y cao, 1> 96 [%]d6i véi bui c6 kich thude 16n nhu bui than (trang 129 — tap
2[9]

Loc dugc cac hat bui ¢6 kich thudc nho > 10[um]

Ché tao don gian
C4u tao gon nhe
So d6 hé thong

XYCLON CHUM

QUAT] | ONG KHOI et =1 KHOI THAI

Hinh 5.1 So d6 hé théng xu 1y bui

b. Thiét bi xir Iy SO
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Cin ¢t vao hiéu sut can xtr Iy H = 52,08%, luu luong can xu 1y Lt = 7,42 [m3/s] = 26699

KHI THAI L ONG KHOI

SCRUBER | QUAT

[m3/h] cua éng khéi 1. Dwa vao wu, nhuge diém cua timg phuong phép, phai chon sao cho
phu hop véi hiéu suat can xir 1y, pham vi 4p dung cua no, khong gian cta phan xuéng, diéu
kién kinh té. Di vé6i cac phuong phap duoc phan tich & trén thi t6i chon lra chon thiét bi
xir Iy SOz 1a thap hap thu c6 vat liéu dém (Sruber) véi dung dich hap thu 1a nudc vi né co
cac uu diém sau:

Hiéu qua hap thu cua nudc = 50% [8]

+ Nudc 1a nguyén liéu c6 gia thanh khong cao, dé tim nén phuong phép nay ap dung
kha nhiéu

+ May moéc dé ché tao, van hanh

+ Chi phi ché tao khong cao

+ Xt ly dugc vai cac khoang nhiét do dao dong

+ Xir Iy duoc nhiéu loai khi va hdn hop khi thai

So d6 hé thong

KHI THAI Set—— ONG KHOI

SCRUBER ! i QUAT

Hinh 5.2 So d6 hé théng xt Iy SO2
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Dong khi chir SO tir 16 d6t theo dudng dng dan vao thiét bi xir 1y 1a thap loc ¢ vat liéu
dém. Khi thai di tir dudi 1én, dung dich hap thu di tir trén xudng nhd hé thong phun lam
am udt toan bo bé mat 16p vat lidu dém. Vat liéu dém 1a cac khau tru rong ¢ kich thudce
25x3. O day ta st dung vt liéu dém 13 cac khau st duoc d6 16n xon. Khi khi thai di qua
16p vay liéu dém da dugc phun udt thi no sé bi gitr lai khi thai theo 6ng dan ra ngoai.
Phan trng hoa hoc xay ra trong qua trinh xur Iy nhu sau:
SOz + O2 + H20 -> H2S04
Trong thap, qua trinh hip thu xay ra, hop chat SOz bi nudc giir lai. Khi sach di ra ngoai,
nude cudn theo bi gitr lai O tam chan con khi sach thoat ra ngoai thiét bi.
Dung dich axit qua bom dugc dua vao thiét bi trao ddi nhiét. Tai day, nhi¢t d6 dugc dua
1én 100°C, SO, va nudc thoat ra dang hoi duoc dua vao thap giai thoat khi dé khi SO2 thoat
ra sau d6 thiét bi ngung tu dé ngung tu phan hoi nudc con lai.
c. Thiét bi xir Iy bui

Hé théng loc bui thi vai 1a mot giai phap tach bui cong nghiép hiéu qua cao, gom
budng chira tai loc bang vai k¥ thuat cing trén khung kim loai, quat hut tao ap suat dwa khi
thai qua 16p vai dé giit lai cac hat byi min (1-10 um), sau d6 khi sach dugc thai ra ngoai.
Dinh ky, may nén khi va van dién tr phun xung ngugc vao bén trong tui, tao sobng xung
kich tach bui bam roi xuéng phéu gom; bui tiép tuc dugc xa ra ngodi qua van quay ma
khong lam gian doan qua trinh loc. Thietesc bi dé dang bao tri, thay thé tii don gian, dap

g luu luong 16n va yéu cau hiéu suat > 97,06 %.
5.3. Tinh toan hé thong xir 1y khi thai
5.3.1. Tinh toan Xyclon chum

Do hé théng xtr 1y khi thai bang hé thong Xyclon chim ma mdi Xyclon don 14 loai da
duoc thiét ké sin, vai céc kich thude da duge tinh toan theo ty 1¢ ctia duong 6ng dan vao
(muc 7.7.3_[8]).

Céc thong s tinh toan ban dau:
Luu luong can xir Iy: Lt = 3,91 (m3/s) = 14069 (m3/h) => Chon thiét bi 1a Xyclon chum.
Chon Xyclon con bang gang, dudng kinh qui uéc Dg=150 (mm) v6i canh huéng dong loai

chan vit 8 canh o = 30°.

Béang 5.1 Cac kich thudce cua Xyclon
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Loai Puong X

cinh | kinh quy| © |A |B |c |H |E |F |G |d |d|d |5
husng | uée Doy | o

dong

Chan vit | 150 gang | 100 | 190 | 325 | 625 | 200 | 175 | 160 | 148 | 83 | 55 | 8

Luu lugng cuc dai ctia mot Xyclon con L = 251+294 (m3/h). Chon L = 251 (m%h) (Béang
7.9-Trang 128 _ [8]).
13585

S6 lugng Xyclon con: n = = 56,05 => Chon 64 chiéc.

251

B6 tri cac Xyclon thanh 8 hang, mdi hang c¢6 8 chiéc. Kich thudc mdi canh tiét dién ngang
hinh vuéng cua Xyclon chum la: K = 1500 (mm); M = 180 (mm); N = 120 (mm) (Bang
7.10-Trang 128 [8])
Bé cao cua dng dan khi vao khi van tdc dong khi vao 13 v = 10 (m/s).

L 3,91

| = = = 0,48 (m)

" Vyao[(M—d;)n+0,06]  10.[(0,18—0,083).8+0,06]

Trong do:

L: luu luong khi can loc ctia xyclon chum (m3/s).

n: s6 luong xyclon con trong mot diy ngang so véi chiéu chuyén dong cta dong khi.

M, d1: cac kich thudc cho ¢ bang 7.10 va 7.8 mot cach tuong tng.

Vuio: van téc dong khi trén tiét dién sdng cua diy xyclon con dau tién vy = 10+14 (m/s)
chon vyao =10 (M/s).

Vian tdc quy udce khi di qua Xyclon duong kinh d = 150 (mm).

_ 4L _ 4391
n.md?  64.1.0,152

= 3,34 (m/s)
Vay suc can khi dong cua riéng ban than Xyclon chum la:

AP=¢ £ v2 =65, "Zﬁ 3,342 = 301 (Pa) = 31 (MMH:0) = 31 (kG/m?)

Trong do:

Khéi luong don vi ctia khi & nhiét do tknsi = 157 °C.

p = 0,464, —— = 0,464 = 0,83 (kg/m?)
273+t 273+157
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&: Hé s6 sirc can cuc bo. Di vai loai canh huéng dong chan vit a = 30° => & = 65. (Trang
129 [8]).

v: Van téc quy uéc cua dong khi.

Tinh toédn thuy luc:

*Ton that doc duong
Gom ton thit ma sat qua duong dng day va duong dng hut:
APmsZ Rl‘r]n

Trong do:

R: Ton that ma st trén 1(m) dai ciia dudng 6ng ing véi dudng kinh hinh tron & diéu kién
tiéu chuan (Phu luc 6_[3]).

I: chiéu dai doan éng tinh toan, (m)

n: hé sb hiéu chinh ton that a4p sudt ma sat phu thudc vao nhiét d6. Vi nhiét d6 khoi thai
t=157°C (Tra bang 4.1-Trang 124 [3]) dugcn=0,8.

n: hé sb hiéu chinh d6 sai, n=1.

Ttr luu luong L= 14076 (m%/h) va nhiét do khoi t = 157 (°C) ta chon dudng kinh 6ng din d
= 630 (mm) sau d6 tra phan mém DH-Ven 2 (phin mém t6n that ma sat) => v = 12,55
(m/s), R= 0,219 (kg/m?.m), Ps= 9,63 (kg/m?).

Bang 5.2 Thong s tinh toan t6n that doc dudng hé thdng xtr 1y bui

. ) . N T6n that ma o o
buong kinh Tong chiéu 4R Vantoc | HEsSO| APms

p , sa
Ong ong (Mm dai (m m/s kG/m?
C)ng

) 630 18 0,14 12,55 0,8 2,02
hat
C)ng

. 630 5,8 0,14 12,55 0,8 0,65
day

Vay téng t6n that doc dudng: APms = APms" + APmsd = 2,02+0,65 = 2,67 (kG/m?)

Tén that cuc bd
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2
Cong thure xac dinh tdn that cuc bo: AP¢p = XEX \2/_9 Xy

Trong do:

& Téng hé sb stre can cuc bo cua doan 6ng tinh toan (Bang 5.3)
2
v ] . . .
Ps = Ey: Ap suat dong (da tra phan mém & trén).

Bang 5.3 Théng ké hé s stc can cuc bo thiét bi trong hé théng xur 1y bui

Poan éng Chi tiét 3 S6 luong ¢ | Tong
Ngoac 90 (R =1,5D) 0,4 4 1,6
Phéu thu hep 0,1 1 0,1
Phéu mé rong 0,05 1 0,05
Hut Loa (n?)i Vfi’O quat) 0,1 1 0,1 245
Chuyén tiét di¢n 0,1 2 0,2
Van diéu chinh 2 cdnh
(nghiéng 10°) 04 : 04
Piy Ngoac 60 FR =’ 1,5D) 0,3 1 0,3
Con chuyén tiét dién 0,1 1 0,1 0,4

Tong ton that ap suat cuc bd trén duong ong hut va day:

¥ APch= AP + APe,P = (2,45%6,32) + (0,4x6,32) = 18,01 (kG/m?)
To6n that qua thiét bi

To6n that qua 1 Xyclon chim dugc tinh theo cach chon thiét bi & trén la:
APy = 31 (mmH20) = 31 (kG/m?)

To6n that ap suat toan phan cua hé thong:

APt = APms + APch + APy = 2,67 + 18,01 + 31 = 51,68 (kG/m?)

Lua chon quat va dong co truyén dong

Duya vao luu luong L = 14076 m/h, ton that ap suét toan phan ciia hé thong APy =
51,68 (kG/m?) di tinh & trén, biéu dd ddc tinh va kich thudc ciia mot sd loai quat thong
dung (Phu luc 4 [3]).

Tur d6 ta chon dugc loai quat can la quat IT 4-70 N8 véi cac thong s6 sau: Hiéu suit quat

n.=77%, s6 vong quay n = 710 (vong/phut).
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KXLgXAPgp _ 1,1x14076X51,68
3600X102XN XN erucXNerd  3600X102X0,77X0,96X0,9

Cong suat dong co dién: N = = 3,27 (kW)

Trong do:

K: hé sb du trit (K = 1,05+1,15). Chon K = 1,1

Ner: hé s ké dén ton that trong 6 truc, 6 bi, (e = 0,95-0,97) chon 1w = 0,96.
Nua: hé s truyén dong gitta déng co va quat, (Nea = 0,9-0,95) chon 1wa = 0,9.
Céc kich thude cua quat hit byi 11 4-70 N°8 (Phu luc 3.9).

5.3.2. Tinh toan thap hap thu

Tinh toan thiét bi:

Luu luong thai cta ong khéi 1a: Li= 7,42 [m3/s].

Thé tich cua thap: V =L.T [m?]

Vé6i T 1a thoi gian luu khi lai trong thiét bi; T = 1-3 [s], chon T = 1 s (vi hiéu suat phai can
di xtr 1y 14 53,72%) => V=7,42 . 1= 7,42 [m?].

Chiéu cao cong tac cta thiét bi: Her= w.T=2.2=4[m].

Trong do:

T - thoi gian luu khi lai trong thiét bi (T = 1-3 [s]), chon T=1 [s])

Q - van toc dong khi qua thiét bi (o = 1-3 [m/s]), chon ®= 2 [m/s]) (vi hiéu suat phai can
di xtr Iy 1a 53,72%)

Dién tich tiét dién ngang ctia scruber ma khong khi di qua: F=% = 7’716 = 1,79 [m?].

Dudng kinh ciia thiét bi: D= \/‘T;F = /4 —= = 1,5 [m]; chon D = 2 [m].

Chiéu cao xay dung cta scruber: H=Hcr+hi +h, =4+ 05+ 1=55[m].

Trong do:

hi - chiéu cao lap dit phia trén thiét bi (hy = 0,5-1[m]), chon hs = 0,5 [m].

hy - chiéu cao lap dit phia duéi thiét bi (h, = 0,7-1,2 [m]), chon h2 = 1 [m].

Trong thiét bi scruber c6 16p vat liéu rdng, c6 kha niang hap thu SO cao. Pé ting kha ning
hap thu SOz trong thiét bi va tang hiéu suat xir 1y ta chon chiéu cao ctia 16p vat liéu rong 1a
1[m].

Chon chiéu cao tir mép trén cua 16p vat liéu dém dén mép dudi tAm chan nude 0,85 [m].
Chon chiéu cao 16p chan nuéc hen=0,2 [M]

Chon chiéu cao phun mua hm=0,6 [m].

Chon chiéu cao tir mép dudi 6ng din khi ra dén mép trén tdm chan nudc 0,25 [m].

Tinh toan dudng ong:
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Luu luong thai trong éng L = 7,42 [m¥s] = 26699 [m3h], chon dudng kinh éng dan d=
900[mm], ta tra bang tra ta c6 v = 14,76 [m/s], R = 0,221 [kg/m?/m] va P4 = 13,51 [kg/m?]
Luong nudc can cung cap cho qua trinh xir 1y: t=0,5 [h]

2.26699.0,5 _ 26,7 [m3]

my. ,=2.L;, =
Hz0 t 1000

Tinh thé tich bé chira nuéc:

Chon chiéu cao bé 1a: h=1,0 (m).
Chon chiéu cao bao vé 1a: hey = 0,5 (m).
Chiéu cao x4y dung bé 13 hya = h + hpy = 1,5 (m).

Dién tich bé 13 F = % =27 =178 (m)

Gia s: Cham nudc tuan hoan cho bé ma khong phai do day nhu ding kich thudce
Chon bé c6 kich thuée L = 4,7 (m); B =2,7 (m).

Suyra: F=L.B=4,7.2,7=12,69 m?

Thé tich chira dugc khi déy muc nudc 1,5m

Vo= F.h=12,69.1,5=19,035 m?

Thé tich thiéu can bu trong qua trinh

AV =V—-Vy=26,7-19,035 = 7,665 m°.

Gid su bu du AV trong to:
Qu == = 2222 = 7,665 m*/h (2,1 1/s)
0

Viy thoi gian can bu thém nuéc 13 1h ngay sau khi muc nude xudng duéi 1,5m. St dung
cam bién dé bao nudc tu dong cham vao bé chua.

Tinh ton that cta hé thong:

Do ton that ma sat nho nén c6 thé bo qua chi tinh ton that cuc bod

Trong do:

APyp: tong ton that, [kg/m?].

APrs: ton that 4p suat ma st trén ca doan 6ng, APms = R.I [kg/m?].

APcp: ton that ap sudt cuc bd, APe = Y E.Pa [kg/m?].

Bang 5.1 Théng ké hé sb stre can cuc bo trén doan éng hut cua hé théng xu 1y SO2

Chi tiét g S6 luong I Tong

Van diéu chinh (1a chin) 0,3 1 0,3 1,55
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o Ngoit 45° (R=1,5D) 0,25 1 0,25
Ton that ™ g03t 909 (R= 1,5D) 04 2 0.8
tren Loa &p quat 0,1 1 0,1
doan .
z , Chuyeén tict dién 0,1 1 0,1
ong hut

AP =APms + APy = R1+ Y EPs =0,221 . 14,8 +1,55 . 13,51 = 24,21 [kg/m?]
Déi véi dudong 6ng day:
Heé s6 stic can cuc b trén dudng dng gém:
Con chuyén tiét dién tir vudng sang tron: 1 cai &o=0,1.
Ngoit 45° (R=1,5D): 1 cai: £E0=0,25.
AP =APms + APy = R.1+ YEPs = 0,221 . 7 + (0,1+0,25) . 13,51 = 6,27 [kg/m?].
Ton that 4p suat toan phan cua hé thong:
To6n that ap suat trung binh qua Scrubber ¢6 16p dém 1a APy = 153 (kG/m2) (Bang 11.6-
trang 262_[8]).
APt = APms + APch + APy = 2,07 + 12,56 + 153 = 167,63 (kG/m?)
Lua chon quat:
Quat duoc chon dap ung véi yéu cau: L= 26699 [m3/h], APy = 167,63 [kg/m?]
Dua vao biéu do dic tinh va kich thuéc cia mot sé loai quat théng dung (phu luc
4 _[4]). Ta chon quat IT 4-70 N°8 c6 cac thong s6: s6 vong quay n = 780 [vong/phut] va
hiéu suat quat n= 79 [%].

5.3.3. Tinh to4n thiét bj loc bui thi vai

Cv—Cmax _ 8169,59—-240
Cv 8169,59

Puong kinh tai D = 125 - 300 mm, chon D =300 mm= 0,3 m - Chiéu cao 1 =2 —3 m, chon
| =3 m - Dién tich mét éng tay 40
S;=nxDx1=r.0,3.3=2,83m?

Hiéu suat: n = .100 = 97,06 %

A LA e e 3,91 3600
Tong dién tich bé mit tai vai: s=-"- = =112 m?
Ven 125. 0.97

A A r S 112 X Y4 e z e
SO Oong tay 4o: n = © = e 40 6ng. Chon s6 ong thiét ke 49 ong .
1 y

Chon may nén khi dung dé rung rii byi
- Rung rii bui bang khi nén;

- Thoi gian ri bui: 2s;
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- Luu luong khi nén can dé rung rii = 0,2% Luu luong bui ban dau
Luu lugng khi can 1am sach: Q =0,2% . 14076= 28 m3/h.

Tinh ton that cta hé thong:

Do ton that ma sat nhé nén co thé bo qua chi tinh ton that cuc bod
Trong do:

APy tong t6n that, [kg/m?].

APrs: ton that 4p suat ma sét trén ca doan dng, APms = R.I [kg/m?].
APcp: ton that ap sudt cuc bd, APe = Y &.Pa [kg/m?].

Béang 5.2 Théng ké hé sd stre can cuc bo trén doan éng hut cua hé théng xu 1y SO2

Chi tiét & | S6lrong | X | Tong
Van diéu chinh (1a chan) | 0,3 |1 0,3
e « . |Ngoat45° (R=1,5D) 0,251 0,25
Ton that trén doan ong hut
1,55
Ngoit 90° (R= 1,5D) 04 |2 0,8
Loa ap quat 01 |1 0,1
Chuyén tiét dién 01 |1 0,1

APty =APms + APy = R1+ YEPq =0,221 . 14,8 +1,55 . 13,51 = 24,21 [kg/m?]
Déi v6i duong 6ng day:

Haé s6 strc can cyc b trén dudng dng gom:

Con chuyén tiét dién tir vudng sang tron: 1 cai &o=0,1.

Ngoit 45° (R=1,5D): 1 cai: £0=0,25.

APy =APms + APy = R.1+ YEP¢ =0,221 . 7 + (0,1+0,25) . 13,51 = 6,27 [kg/m?].

T6n that 4p suat toan phan ctia hé thng:
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Ton thét ap suat trung binh qua thiét bj 13 APw = 153 (kG/m2) (Bang 11.6-trang 262_[8]).
APty = APms + APey + APy = 2,07 + 12,56 + 153 = 167,63 (KG/m?).
Lua chon quat:
Quat duogc chon dap ¢ng voi yéu cau: L= 14069 [m3/h], APy = 167,63 [kg/m?]

Dua vao biéu dd dic tinh va kich thudc cua mot sé loai quat théng dung (phu luc
4 [4]). Ta chon quat LT 4-70 N°8 c6 cac thong sb: s6 vong quay n = 725 [vong/phat] va
hiéu suat quat n= 77 [%].
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khong khi cho khu cong nghiép TD

Chuwong 6: GIAI PHAP KIEM SOAT O NHIEM MOI TRUONG KHONG KHi

6.1. Xac dinh ndng do cue dai Cmax theo truc gi6

Véi nha may hoat dong nhu trén va tai lugng con lai M’ sau khi xur ly dat QCVN
19:2009/BTNMT thi méi bit dau di tinh ndng d6 cuc dai Crmax.

Cong thirc tinh: M’ = % , (9/9)

Trong do:

M: 14 tai luong 6 nhiém ban dau,(g/s).

M’: 1a tai lugng con lai sau khi xur 1y, (g/s).

n1: hiéu suat can xu 1y.

Béng tinh tai lwong con lai sau khi xur 1y (phu luc 4.1).

Xéac dinh néng dd cuc dai trén mit dit Cmax tai khoang cach x trén truc gio thoi:
_ 0,1656XM/

bbbt 3
max = (mg/m°)

(Truc x tring vo1 huong gi6)

¥

Hinh 6.1 Biéu do khuéch tdn ndong d6 chat 6 nhiém theo truc gid

Két qua bang tinh néng dd cuc dai Cmax clia cac chat (phu luc 4.2).
Tinh hiéu suat xtr 1y khi khéi thai khuéch tan ra méi truong khong khi xung quanh va so
sanh nong d6 Cmax vOi gié tri gidi han cac thong sd co ban theo QCVN 05:2023/BTNMT.
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Bang 6.1 So sanh QCVN 05:2023/BTNMT va xéc dinh hiéu suat can xtr 1y clia cac ng

khoi
Néng do cuc dai Cmax QCVN i .
Hiéu suat xur ly
Ong Th(),ng (mg/m?3) 05:2023/BTN
khoi 0 Mua he Mua dong MT Mua NAﬁla
he dong
SO 0.61 0.61 0,35 42.66 | 42.57
CO 0.41 0.41 30 DPat DPat
1 CO2 - - - - -
NOx 0.04 0.04 0,2 DPat DPat
Bui 0.03 0.03 0,3 Dbat Dbat
SO 0,88 0,87 0,35 4492 | 45.07
CO 0,58 0,58 30 Dat Dat
2 CO2 - - - - -
NOx 0,17 0,18 0,2 Dat Dat
Bui 0,04 0,04 0,3 Dat Dat
SO 0,44 0,45 0,35 Dat Dat
CO 0,50 0,50 30 Dat Dat
3 CO2 - - - - -
NOx 0,14 0,14 0,2 Pat Pat
Bui 0,20 0,20 0,3 Dat Dat
SO: 0,40 0,40 0,35 DPat DPat
CO 0,48 0,47 30 DPat DPat
4 CO2 - - - - -
NOx 0,13 0,13 0,2 DPat DPat
Bui 0,19 0,19 0,3 DPat DPat

=> Nhan xét: Sau khi so sanh véi QCVN 05:2023/BTNMT cho thiy duoc nong d6 SO2 cia
ong khoéi 1 va 2 da vuot qua quy chuan.

6.2. Tinh Khuéch tan 6 nhiém theo mo hinh Gauss

6.2.1. Nong d 6 nhiém theo truc gié Cx
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Tinh hé s6 khuéch tén o, , oy theo cong thirc: 6, = bx¢ + d = 61x%%L; oy = ax08% = 104x%8%
Xéc dinh ndng d6 Cx cia cac chat theo timg ngudn, tirng mua va khoang cach x theo cong

thuc:

M’ —H?
Ce = nuoy,0, EXP <2022 )
Trong do:
M’: tai lwong 6 nhiém con lai sau khi da xu 1y, (g/s).
H: chiéu cao hiéu qua cta dng khoi, (m).
u: van tc gio & chiéu cao miéng dng khoi, (m/s).
oz, 6y: hé s6 khuyéch tan cia khi quyén theo phuong ngang z, y duoc xac dinh theo biéu

d6 hodc cong thirc thuc nghiém, (m)
6.2.2. Pb thi bi¢u dién ndong d6 6 nhiém theo truc gié Cx

Str dung phin mém DH-Air4 dé biéu dién ndng d6 cac chét 6 nhiém theo truc gié Cx.

Do thi biéu dién ndng d6 cac chat 6 nhiém theo truc gidé Cx (phu luc 5).

6.2.3. Nong d 6 nhiém Cx,y

M’ —y? —H?
Cry = —nuayaz EXP (Tcﬁ) EXP ( 207 )
Trong do:
M’: tai lwong 6 nhiém con lai sau khi da xu 1y, (g/s).
H: chiéu cao hiéu qua ciia 6ng khoi, (m).
u: van tdc gio & chiu cao miéng dng khoi, (m/s).
x: khoang cach tir ngudn thai (6ng khoi) t6i diém tinh toan theo phuong gid thoi.
y: khoang cach tir diém tinh trén mit ngang theo chiéu vudng goc véi truc vét khéi cach
tim vét khoi.
z: chiéu cao diém tinh toan.
oz, 6y: hé sb khuyéch tan ciia khi quyén theo phuong ngang z, y duoc xac dinh theo biéu

d6 hodc cong thire thyc nghiém, (m).

6.2.4. Mo phong khuéch tan 6 nhiém theo Cxy
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Dua vao két qua tinh toan ciing nhu do thi biéu dién, so sanh nong d6 chit 6 nhiém
cac ong khoi voi QCVN 05:2023/BTNMT. Ta thay nong d6 bui, SO2 hdn hop khuéch tan
theo hudng gié vuot véi quy chuan cho phép, dan dén gay anh hudng chat luong moi trudng
khong khi xung quanh. Pham vi khuéch tan ciia cac chat 6 nhiém tuong di rong.

St dung phan mém METI-LIS véi muc dich md phong khuéch tan 6 nhidm méi truong
khong khi trén mat dét. Cac vét khuéch tan duoc thé hién trong (phu luc 6).
Cha thich:

B 0,01 < Cxy(bui) <0,15 (mg/m?®); 0,02 < Cx(SO2) <0,17 (mg/m?)

0,15 < Cyy(bui) <0,3 (mg/m?); 0,17 < Cyx(SO2) < 0,35 (mg/m?3)

e Cxy(bui) > 0,3 (mg/m3); Cxy(S0O2) > 0,35 (mg/m?)
=> Nhan xét: Nong do SOz cua 4 ong khoi vuot qua QCVN 05:2023/BTNMT; nong do
SO2 cua 6ng khéi 1 va 2 vuot qua QCVN 05:2023/BTNMT. Vi ndong do 6 nhiém tai cac
ong khoi vuot quy chuan ta can phai c6 nhitng giai phap lam giam thiéu nong do 6 nhiém
tai cac vét khoi dat mrc nhé hon hoac b:;ing néng do quy chuan dé dam bao hoat dong san
xuat ciia khu cong nghiép ciing nhu sinh hoat ciia con nguoi. Do d6 ta can phai c6 nhiing
giai phap kiém soat 6 nhiém méi truong khong khi dé dam bao it anh hudng dén con ngudi

va moi trudng xung quanh.
6.3. Céc giai phap nhim kiém soat 6 nhidm MTKK
6.3.1. Lip dat hé thong xir Iy khi thai

Déi voi SOz ciia 2 dng khéi sau khi xir Iy theo QCVN 19:2009/BTNMT 1di phat thai ra
ngoai nhung khong dat QCVN 05:2023/BTNMT => Can tang hiéu suét xir Iy dé dat QCVN
05:2023/BTNMT.

»S0;

Ong khoi 1: Ta ¢6 Cyos = 0,35 (MY/M?) = Crnax = % => M’ o5 = 3,56 (/)
Nén hiéu suat xtr Iy SOz dé dat QCVN 05:2023/BTNMT d6i véi dng khoi 1 1a:

M g5 = 20200 10009) o ) o = 95,88%

Ong khoi con lai tinh twong ty 6ng khoi 1 ta duoc két qua nhu bang 6.1

Bang 6.2 Tang hiéu suit d¢é dat QCVN 05:2023/BTNMT
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Hiéu suat xir ly dé dat Hiéu suat sau tang dé dat
STT Thong s6 | QCVN 19:2009/BTNMT QCVN 05:2023/BTNMT
n1 (%) nacos (%)
Ong khoi 1 SO; 52,08 94,74
Ong khoi 2 SO; 47,65 92,57

Mo phong khuéch tan ctia 4 6ng khéi vao mua hé sau khi tang hiéu suat xir 1y (hinh 6.2 va
6.3_ phu luc 6).

=> Nhan xét: Sau khi dung phuong phap lap dat hé thong xir 1y khi thai dé tang hiéu suét
cta timg 6ng dat QCVN 05:2023/BTNMT, ta c6 thé thay duoc 4 dng khoi riéng co ban 1a
khong con 6 nhiém nita. Nhuoc diém ciia bién phap nay 1a phai dau tu cac trang thiét bi xtr

1y v6i gia thanh cao.
6.3.2. Thay doi thoi gian 1am viéc

Ttr biéu d6 khuéch tan cho ta thdy dugc viée hoat dong ddng thoi cua 4 dng khoi s&
lam ting ndng d6 ciing nhu kich thudc cic vét 6 nhiém cia cac chat. Do d6 viéc phan b
thoi gian 1am viéc cua timg dng khoi dé tranh cic hién tuong trén 1a mot giai phap kiém
soat 6 nhiém mai trudong. Vi ndng d6 SO cua dng khéi 4 vuot QCVN 05:2023/BTNMT;
dua vao vi tri khoang cach cua cac dng khoéi ta phan bd thoi gian 1am viéc cia cac 6ng khoi
nhu sau:

Ong khoi 1 va 3 s& xa thai cung thdi diém (hinh 6.4 va 6.8 phu luc 6).

Ong khoi 2 va 4 s& xa thai cung thdi diém (hinh 6.5 va 6.9 phu luc 6).
=> Nhén xét: Nhin qua cac hinh mo phong khuéch tan da néu trén ta co thé thay nong do
SO; tuy ¢6 giam bét so v6i ban dau nhung van vugt QCVN 05:2023/BTNMT. So véi viée
hoat dong dong thoi ca 4 dng khéi ciing mot thoi diém thi viéc phan bo thoi gian 1am viéc
ctia tirng Ong s& lam giam bét ndong do cling nhu kich thude cac vét 6 nhiém cia cac chat

va gop phan giam chi phi xtr Iy ctia cac nha may.
6.3.3. Néng chiéu cao ong khoi

»S0O,

Véi muc dich dé giam ndéng do cic chit 6 nhiém xubng dudi so véi QCVN
05:2023/BTNMT => C6 thé ning chiéu cao dng khéi 1én dé dat QCVN 05:2023/BTNMT.
Tire 12 dé Crax = Cacos.
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Ong khoi 1

Tai lugng M sau khi qua xur ly:
Mso, = Ms0219070) _ g 4q (g/s)

100

0,1656.M , _ [o16564Z.M.1000 _ [0,1656.42.8,49.1000
Cmax = Cqcos = 0,35 = =>H’ = \/ V2 = \/ V2 =56 (m)

u.5y.H/ u.Cqcos 1,83.0,35

h’=H’ — Ah=56 — 21 = 35 (m) => Chon h’ = 44m.
Ong khoi 2,3, 4 tinh tuwong tu dng khoi 1 ta dugc bang 6.3

Bang 6.3 Chiéu cao 6ng khoi sau khi nang

Ong khoi Chiéu cao ban dau (m) Chiéu cao sau khi nang (m)
1 11,5 35
2 11 36

Mo phong khuéch tan ciia 4 6ng khoi vao mua hé sau khi nang chiéu cao ong khoi (hinh
6.3 va 6.7 phu luc 6).

=> Nhén xét: Ta c6 thé thdy viéc nang chiéu cao 6ng khoi tuy kich thudc cac vét khuéch
tan khong thay doi nhiéu nhung néng do cac chat 6 nhiém giam xuéng nhiéu so véi QCVN
05:2023/BTNMT. Nhung vé6i viéc nang chiéu cao cua dng khoi 1 va 2 nhu trén diéu d6 1a
khong kha thi.

6.4. Khuéch tan chat 6 nhiém sau khi thuc hién céc giai phap kiém soat

Nhin chung vé6i 3 giai phap da dua ra 1a: Lap dit hé thong xu 1y khi thai, thay d6i thoi
gian 1am viéc, nang chiéu cao ng khéi va mdi giai phap déu c6 vu va nhuoc diém riéng
thi ta c6 thé thiy duoc 4 dng khoi riéng co ban 1a khong con 6 nhiém nita, déu giup cai
thién van dé 6 nhiém & khu cong nghiép, dam bao ndng d6 khi thai thai ra méi trudng nam
trong gidi han cho phép, dong thoi dé tao ra mdi trudng trong sach hon cho KCN thi t6i dé

xuat mgt s gidi phap nhu sau:

- Trdng cay xanh khu virc xung quanh cac nha may.
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Khi di thay dbi thoi gian lam viéc clia cac nha may, nhung van con 6 nhiém SO
thi t6i dé xudt thém giai phap thay ddi khoang cach cua cac 6ng khoi, nham tranh

tinh trang cac ong khoi nam gan nhau gay chong 6 nhiém.
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KET LUAN

Vi nhiém vu dé tai duoc giao: “Thiét ké hé thong thong gié cho nha may co khi AC
tai thanh phd HN va kiém so4t 6 nhiém moi truong khong khi cho khu coéng nghiép TD”,
em di dua trén cac sd liéu san xuét va dic diém phan xudng dugc cung cép, ttr d6 tién hanh
phan tich va lya chon phuong an thong gié pht hop véi diéu kién thuc té ciia nha may.

Sau qué trinh phan tich, em dé xuit phuong an thong gi6 co khi, nham dam bao hiéu
qua trong viéc diéu hoa nhiét do, kiém soat bui va cac chat doc hai trong moi truong lam
viéc. Bui phét sinh dugc thu gom va xir 1y bang thiét bi Xyclon chiim, trong khi khi SO,
dugc xir Iy bang hé thdng Scrubber, dap tng yéu cau cia QCVN 19:2009/BTNMT va
QCVN 05:2023/BTNMT. DPong thoi, tir két qua tinh toan khuéch tan khi thai tir cac 6ng
khoi, em dé xuat phuong an lap dat thiét bi xu 1y khi thai nham bao vé méi truong khong
khi khu vuc lan can.

Tuy nhién, trong qua trinh tinh todn va luya chon cong nghé, khé tranh khoi nhiing
thiéu s6t. Em kinh mong nhan dugc su gop y ciia thiy co va cac ban dé hoan thién dé tai
t6t hon.

Thong qua d6 an t6t nghiép, em c6 co hoi tiép can thuc té, tong hop va ap dung cac
kién thirc da hoc trong sudt qua trinh ddo tao. Em d tich lily dugc nhiéu kinh nghiém tir
viéc lua chon cong nghé, thiét ké hé théng, dén cach lap ké hoach trién khai cong viéc. Pay

la nén tdng quan trong gidp em ty tin va san sang budc vao moi trudng lam viéc sau nay.
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khong khi cho khu cong nghiép TD

Phu luc 1.1. Hé s truyén nhiét cua két cau bao che

PHU LUC 1

A LAL oK A A A A Keét qua K
TT | Tén két cau H¢ s6 truyén nhiét
(W/m2.0C)
P 1
1| Tuong t=— L 0015 022 0015 1 2,14
872 T 087 T081 T 07 ' 2326
B 1
2 | Ciasd Kes =——%005 1 6,09
872 T 076 T 2326
Ctra chinh 1
3 Kee =— L0002 1 6,34
872 T 58 T 2326
B 1
4 | Ciamai Kem = —=—50505 1 6,09
872 T 076 T 2326
o 1
5 Mai m=- 00008 003 1 1,102
872 58 004 T 2326
Dai 1:R1=22 K1 =045
Nén khong Dai 2: R2=4,3 K2 =0,23
g | cachnhiét Dai3: R3=8.6 K3=012
Déi 4: R4 = 14,2 K4 =007
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Tén dé tai: Thiét ké hé thong thong gié cho nha mdy co khi AC thanh phé HN va kiém sodt é nhiém méi triwong

khong khi cho khu cong nghiép TD

Phy lyc 1.2. Dién tich truyén nhiét qua két cau bao che

ST | Két cau bao : £
Huoéng | a h,b | s(cai) Cong thtrc tinh F Keét qua
T che
Bic 8 34,32
Nam 10 42,9
1 Cira sb 33| 13 FCS(m2) = a.h.s
Tay 8 34,32
bong 4 17,16
Bic 2 21
2 | Ctrachinh Tay | 3,5 3 1 FCC(m2) =a.h.s 10,5
Pong 2 21
Bic 34 23,8
3 Cura mai 1 0,7 FCM(m2) =a.h.s
Nam 34 23,8
Bic |36 | 75 214,68
Nam 36 7,5 ET(m2)= (a.h) - Fes - 227,1
4 Tuong E
Tay | 24 | 75 cc 135,18
bong | 24 | 75 141,84
Bic | 36 | 13,3 1 478,8
5 Mai che FMC(m2) =a.h.s
Nam | 36 | 13,3 1 478,8
. . FN1(m2)=(a.b)-
6 Nén Dail | 36 | 24 240
(FN2+FN3+FN4)+16
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khong khi cho khu cong nghiép TD

Dai2 | 32 | 20
Dai3 | 28 | 16
Dai4 | 24 | 12

FN2(m2) = (a.b) - FN3

192
- FN4

FN3(m2) = (ab) - FN3 | 160

FN4(m2) =a.b 288

Phu luc 1.3. Tén that nhiét qua két ciu bao che va phuong huéng vao mua He

Loai két cau

At \
STT Ten K&t , k F (0C) Qkc Qbs | Qbstt | Tong Q
p Hudng
cau
Bic 214.68 459.42 | 10% | 45.94 | 505.36
Nam 227.1 485.99 | 0% | 0.00 | 485.99
1 Tuong 2.14
Tay 135.18 289.29 | 5% | 14.46 | 303.75
bong 141.84 303.54 | 10% | 30.35 | 333.89
Bic 21 133.14 | 10% | 13.31 | 146.45
1
Nam 10.5 66.57 0% | 0.00 66.57
2 | Ctraravao 6.34
Tay 0 0.00 5% | 0.00 0.00
Dong 21 133.14 | 10% | 13.31 | 146.45
Bic 34.32 209.01 | 10% | 20.90 | 229.91
3 Cira sb 6.09
Nam 42.9 261.26 | 0% | 0.00 | 261.26
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khong khi cho khu cong nghiép TD

Tay 34.32 209.01 | 5% | 10.45 | 219.46
bong 17.16 104.50 | 10% | 10.45 | 114.95
Bic 23.8 14494 | 10% | 14.49 | 159.44
4 Cura mai 6.09
Nam 23.8 14494 | 0% | 0.00 144.94
Dail | 045 240 108 - - 108
Dai2 | 0.23 192 44.16 - - 44.16
5 Nén
Dai3 | 0.12 160 19.2 - - 19.2
Dai4 | 0.07 288 20.16 - - 20.16
TONG CONG 3136.27 - 173.7 | 3309.95

Phu lyc 1.4. Ton that nhiét qua két ciu bao che va phuong huéng vao mua Pong

Loai két cau
STT k F At K b bstt | TG
Tén két , (0C) Qke | Qbs | Qbs ong Q
p Huong
cau
, 344,5
Bac 214,68 3445,61 | 10% 6 3790,18
1 Tuong Nam 2,14 227,1 7,5 | 3644,96 | 0% | 0,00 | 3644,96
108,4
Tay 135,18 2169,64 | 5% 8 2278,12
Sinh vién thuc hién: Vi Vin Huong dan: TS. Nguyén Phudc Quy An 80




Tén dé tai: Thiét ké hé thong thong gié cho nha mdy co khi AC thanh phé HN va kiém sodt é nhiém méi triwong

khong khi cho khu cong nghiép TD

227,6
Déng 141,84 2276,53 | 10% : 2504,19
Bic 21 998,55 | 10% | 99,86 | 1098,41
. Nam 10,5 499,28 | 0% | 0,00 | 499,28
Cuara
‘ 6,34
vao Tay 0 000 | 5% | 0,00 | 0,00
Pong 21 998,55 | 10% | 99,86 | 1098,41
, 156,7
Bic 34,32 1567,57 | 10% 5 1724,32
N 0,
Ciasd | Nam 6.09 42,9 1959,46 | 0% | 0,00 | 1959,46
Tay 34,32 1567,57 | 5% | 78,38 | 1645,94
Déng 17,16 783,78 | 10% | 78,38 | 862,16
, 108,7
Bic 23,8 1087,07 | 10% ) 1195,77
Cura mai 6,09
Nam 23,8 1087,07 | 0% | 0,00 | 1087,07
, 395,7
Bic 478,8 3957,28 | 10% ; 4353,01
Mai che 1,102
Nam 478,8 3957,28 | 0% | 0,00 |3957,28
Dail | 0,45 240 810 - - 810
Dai2 | 0,23 192 331,2 - - 331,2
Nén
Dai3 | 0,12 160 144 - - 144
Dai4 | 0,07 288 151,2 - - 151,2
Sinh vién thuc hién: Vi Vin Huong dan: TS. Nguyén Phudc Quy An 81



Tén dé tai: Thiét ké hé thong thong gié cho nha mdy co khi AC thanh phé HN va kiém sodt é nhiém méi triwong

khong khi cho khu cong nghiép TD

TONG CONG

31437

1698

33135

Phu lyc 1.5. Tinh toan chiéu dai khe ctra ma gié lot qua mua Heé va mua Dong

Loai ctra Huéng Dong Nam (mua He) | Hudng Pong Bic (mua Dong)
Cira 6 156 128

Cua chinh 0 13

Cua mai 57,76 57,76

Phy lyc 1.6. Tinh toan ton that nhiét bo sung do ro gié vao mua Hé va mua Pong cia

phan xuong
, i6=a.g.31 O gio=
Mia | Huong | < sty | a o | s Cl? g) ?f"Am
ua uong . m .Ggio.
céu kg/h 0C
Ciraso | 156 | 0.65 | 6.7 679.38 189.55
Dong Cura
‘ 0 2 6.7 0 1 0.00
Mua | Nam chinh
He
Cliamai | 57.76 | 0.65 | 6.7 251.54 70.18
Tong 259.73
Cuasd | 128 | 065 | 7.26 604.03 1263.94
Mua | Dong
Do B4 Cura 7
ong | bac , 13 2 | 726 | 188.76 394.98
chinh

Sinh vién thuc hién: Vii Van

Huéng dan: TS. Nguyén Phirée Quy An
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Tén dé tai: Thiét ké hé thong thong gié cho nha mdy co khi AC thanh phé HN va kiém sodt é nhiém méi triwong

khong khi cho khu cong nghiép TD

Cura mai

57.76

0.65

7.26

272.57

570.35

Tong

2229.27

Phu luc 1.7 Nhiét toa tir cac may moc dong co dién trong phan xudng

STT Tén goi Cong suat S0 lu?’ng Tong cong suat (kw)
(kw) (cai)
1 Mady mai tron 3,5 2 7
2 May mai phang 2,5 4 10
3 May phay ding bh11 6,5 2 13
4 May tién rén 1615m 3 2 6
5 May han dién 10 2 20
6 May mai sac 2 4 8
7 May xoc 7412 1,5 2 3
8 May danh bong 2 4 8
9 Mady bao ngang m30 2,8 2 5,6
10 May cit tim n470 10 2 20
11 May cat tam n475 10 1 10
12 May khoan dé ban 0,5 2 1
13 Lo nung 2 2 4

Sinh vién thuc hién: Vii Van

Huéng dan: TS. Nguyén Phirée Quy An




Tén dé tai: Thiét ké hé thong thong gié cho nha mdy co khi AC thanh phé HN va kiém sodt é nhiém méi triwong

khong khi cho khu cong nghiép TD

Tong

115,60

Qac (W) =01.02.93.94.103.N

28900

Phuy luc 1.8 Bang tinh nhiét thu do birc xa mat tro1 qua ctra kinh

>Fkinh (m2) Mua he
Kinh

Huéng | Thoi diém (thang 7) |1 | 12 | 3 | 4 |
Fcs Fcm Qbx

(W/m2)
(W)
Dong 13h 17.16 0 0 0
Tay 13h 3432 0 2446 | 4306
0,9/ 0,8 [0,75(0,95

Nam 13h 429 | 238 0 0
Bic 13h 3432 | 238 | 423 128
Tong 4435

Sinh vién thuc hién: Vii Van

Huéng dan: TS. Nguyén Phirée Quy An
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Tén dé tai: Thiét ké hé thong thong gié cho nha may co khi AC thanh phé HN va kiém sodt 6 nhiém méi triong khong khi cho khu cong nghiép TD

PHU LUC 2

Phu lyc 2.1. Tinh toan thay luc tuyén 6ng chinh 1—Q cta hé thdng thong gio

Poan | Luulugng L | Chiéu D \Y R APms | Y& Pd APcb APtp
ong dai 1
[m3/h] [m] [mm] | [m/s] | [kg/m2.m] | [kg/m2] [kg/m2] | [kg/m2] | [kg/m2]

1--2 4000 8.5 500 | 5.66 0.066 056 |1.16| 197 2.28 2.84
2--3 5700 6 560 | 6.43 0.073 0.44 0 2.44 0.00 0.44
3--4 7400 6 630 | 6.6 0.066 0.40 0 2.57 0.00 0.40
4--5 9100 6.5 630 | 8.13 0.096 062 |015| 391 0.59 1.21
5--6 17600 9 800 | 9.73 0.1 0.90 0 5.60 0.00 0.90
6--Q 34600 4 1120 | 9.76 0.067 0.27 |035| 5.63 1.97 2.24
Q-- 34600 4 1120 | 9.76 0.067 0.27 |3.65| 5.63 20.55 | 20.82
Cua

Sinh vién thuc hién: Vii Vin Huréng dan: TS. Nguyén Phuée Quy An 85



Tén dé tai: Thiét ké hé thong thong gié cho nha may co khi AC thanh phé HN va kiém sodt 6 nhiém méi trwong khéng khi cho khu cong nghiép TP

Tong 28.84

Phu luc 2.1.1. Hé s6 ton that cuc bo

Doan ong Chi tiét 1 S lwong Y& Téng
1--2 Ngoic 90° (R=1,5D) 0.15 1 0.15 1.16
Miéng thoi loa 3 tang 1 1 1
Van diéu chinh 0.01 1 0.01
2--3 Chac 3 0 1 0 0
3--4 Chac 3 0 1 0 0
4--5 Chac 3 0 1 0 0.15
Ngoic 90° (R=1,5D) 0.15 1 0.15
5--6 Chac 3 0 1 0 0
6--Q Ngoic 90° (R=1,5D) 0.15 1 0.15 0.35

Sinh vién thuc hién: Vii Vin Huréng dan: TS. Nguyén Phuée Quy An 86



Tén dé tai: Thiét ké hé thong thong gié cho nha may co khi AC thanh phé HN va kiém sodt 6 nhiém méi triong khong khi cho khu cong nghiép TD

Loa 0.1 1 0.1
Phéu chuyén tiét dién 0.1 1 0.1

Q--Cura Ngoic 90° (R=1,5D) 1.15 1 1.15 3.65
Cira lay gio 2.5 1 2.5

Phy lyc 2.2. Tinh toan thuy luc tuyén éng phu 7-5 cta hé thong thong gid

Poan ong | Luu lugng L | Chiéu dai | D V R APms Y& Pd APcb APtp
[m3/h] [m] [mm] | [m/s] | [kg/m2.m] | [kg/m2] [kg/m2] | [kg/m2] | [kg/m2]
7--8 1700 8.5 250 | 5.67 0.422 359 | 1.16 1.97 2.29 5.88
8--9 3400 6 500 | 5.94 0.083 0.50 0 2.17 0.00 0.50
9--10 5100 6 500 | 7.23 0.104 0.62 0 3.21 0.00 0.62
10--11 6800 6 560 | 7.67 0.101 0.61 0 3.61 0.00 0.61
Sinh vién thuc hién: Vii Vin Huréng dan: TS. Nguyén Phuée Quy An 87




Tén dé tai: Thiét ké hé thong thong gié cho nha may co khi AC thanh phé HN va kiém sodt 6 nhiém méi trwong khéng khi cho khu cong nghiép TP

11--5 8500 3 560 | 9.59 0.153 0.46 5.65 0.00 0.46
Tong 8.06
Phu luc 2.2.1. Hé s6 ton that cuc bd

Poan 6ng Chi tiét 1 S6 luong >E Tong
7--8 Ngoac 90° (R=1,5D) 0.15 1 0.15 1.16
Miéng thoi loa 3 tang 1 1 1
Van diéu chinh 0.01 1 0.01
8--9 Chac 3 0 1 0 0
9--10 Chac 3 0 1 0 0
10--11 Chac 3 0 1 0 0
11--5 Chac 3 0 1 0 0
Sinh vién thuc hién: Vii Vin Huréng dan: TS. Nguyén Phuée Quy An 88




Tén dé tai: Thiét ké hé thong thong gié cho nha may co khi AC thanh phé HN va kiém sodt 6 nhiém méi triong khong khi cho khu cong nghiép TD

Phu lyc 2.3. Tinh toan thay luc tuyén éng phu 12°-6 cua hé thong thong gid

DPoan Luu Chiéu D Vv R APms N Pd APcb APtp
ong lugng L dail
[m3/h] [m] [mm] [m/s] | [kg/m2.m] | [kg/m2] [kg/m2] | [kg/m2] | [kg/m2]
12'--12 1700 8.5 250 5.67 0.422 3.59 1.16 1.97 2.29 5.88
12--13 3400 6 500 5.94 0.083 0.50 0 2.17 0.00 0.50
13--14 6800 6 630 6.1 0.056 0.34 0.1 2.29 0.23 0.56
14--15 10200 6 710 7.16 0.067 0.40 0.1 3.15 0.31 0.72
15--16 13600 6 800 7.52 0.062 0.37 0.1 3.47 0.35 0.72
16--6 17000 5 800 9.4 0.094 0.47 0.1 5.43 0.54 1.01
Tong 9.39
Sinh vién thuc hién: Vii Vin Huréng dan: TS. Nguyén Phuée Quy An 89




Tén dé tai: Thiét ké hé thong thong gié cho nha mdy co khi AC thanh phé HN va kiém sodt é nhiém méi triweong

khong khi cho khu cong nghiép TD

Phu luc 2.3.1. Hé s6 ton thit cuc bod

Poan 6ng | Chi tiét g S6 luong ¢ Tong
12'--12 | Ngoic 90° 0.15 1 0.15 1.16
(R=1,5D)
Miéng thoi 1 1 1
loa 3 tang
Van diéu 0.01 1 0.01
chinh
12--13 Chac 3 0 1 0 0
13--14 Chac 4 0.1 1 0.1 0.1
14--15 Chac 4 0.1 1 0.1 0.1
15--16 Chac 4 0.1 1 0.1 0.1
16--6 Chac 4 0.1 1 0.1 0.1

Sinh vién thuc hién: Vi Van

Huéng dan: TS. Nguyén Phurée Quy An
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Tén dé tai: Thiét ké hé thong thong gié cho nha may co khi AC thanh phé HN va kiém sodt 6 nhiém méi triong khong khi cho khu cong nghiép TD

Phu lyc 2.4. Tinh toan thay lyc tuyén 6ng nhanh cia hé thong thong gi6

Poan ong | Luu lugng L | Chiéu dai | D Vv R APms & Pd APcb APtp
2'--2 1700 2 250 5.67 0.422 0.84 1.01 1.97 1.99 2.84
3--3 1700 2 250 5.67 0.422 0.84 1.01 1.97 1.99 2.84
4--4 1700 2 250 5.67 0.422 0.84 1.01 1.97 1.99 2.84
8'--8 1700 2 250 5.67 0.422 0.84 1.01 1.97 1.99 2.84
9--9 1700 2 250 5.67 0.422 0.84 1.01 1.97 1.99 2.84

10'--10 1700 2 250 5.67 0.422 0.84 1.01 1.97 1.99 2.84
11'--11 1700 2 250 5.67 0.422 0.84 1.01 1.97 1.99 2.84
12"--12 1700 2 250 5.67 0.422 0.84 1.01 1.97 1.99 2.84
13'--13 1700 2 250 5.67 0.422 0.84 1.01 1.97 1.99 2.84
13"--13 1700 2 250 5.67 0.422 0.84 1.01 1.97 1.99 2.84
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Tén dé tai: Thiét ké hé thong thong gié cho nha may co khi AC thanh phé HN va kiém sodt 6 nhiém méi triong khong khi cho khu cong nghiép TD

14'--14 1700 2 250 5.67 0.422 0.84 1.01 1.97 1.99 2.84
14"--14 1700 2 250 5.67 0.422 0.84 1.01 1.97 1.99 2.84
15'--15 1700 2 250 5.67 0.422 0.84 1.01 1.97 1.99 2.84
15"--15 1700 2 250 5.67 0.422 0.84 1.01 1.97 1.99 2.84
16'--16 1700 2 250 5.67 0.422 0.84 1.01 1.97 1.99 2.84
16"--16 1700 2 250 5.67 0.422 0.84 1.01 1.97 1.99 2.84

Phu luc 2.4.1. Hé s6 ton that cuc bod

Poan 6ng Chi tiét £ | Solwong | Y& | Tong
Miéng thoi loa 3 tang | 1 1 1
2'--2 1.01
Van diéu chinh | 0.01 1 0.01
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Tén dé tai: Thiét ké hé thong thong gié cho nha may co khi AC thanh phé HN va kiém sodt 6 nhiém méi triong khong khi cho khu cong nghiép TD

Phu luc 2.5. Kich thudc cua quat 11 4-70 NO12

H b bl b2 b3 b4 b5 L
Quat Nol2
1836 | 1310 | 768 | 918 | 1400 | 485 | 1470 | 2160
C cl c2 c3 c4 | b6 d
780 1200 1625 350 150 1050 150 600
Miéng thoi Miéng hut
A Al A2 S6 16 D D1 D2 S6 16
840 890 600 16 1024 1124 1158 16

Phu lyc 2.6. Tinh toan thay luc tuyén 6ng chinh ctia hé théng hut bui
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Tén dé tai: Thiét ké hé thong thong gié cho nha may co khi AC thanh phé HN va kiém sodt 6 nhiém méi triong khong khi cho khu cong nghiép TD

Pd Pcb Ptp
Poan éng | L a b a [I(m) Dtd v(m/s)| ¢ R | Rthuc Pms >
(mm) (kG/m2) (kG/m2) | (kGIm2) | (kG/m2)

A--A | 625 [ 150 | 80 0.700 | 2 124 | 14.38 |1.184 | 2.09 | 2.47 495 |1.16| 12.70 14.73 19.68
A--B 1250 | 250 | 97 0590 | 4 176 | 14.44 | 1.257 | 1.37 | 1.72 6.89 0 12.07 0.00 6.89
B--C | 2500 | 250 | 181 0.785| 5 | 240 | 15.35 |1.143| 1.04 | 1.19 594 | 01 | 1217 1.22 7.16
C--D | 4300 | 250 | 302 0.785| 4 | 310 | 15.78 |1.133| 0.82 | 0.93 3.72 0.1 | 12.96 1.30 5.01
D--E | 5550 | 250 | 390 0.785| 4 | 352 | 158 |1.156| 0.70 | 0.81 324 | 01 | 1376 1.38 4.61
E--XC | 7350 | 250 | 502 0.785| 7 | 400 | 16.26 |1.128 | 0.630| 0.71 4.97 0.1 | 14.80 1.48 6.45
Tong trd luc toan phan 49.81

Phu luc 2.7. Tinh toan thuy lyc tuyén 6ng chinh cta hé thdng hoi doc
Poan éng | L a | b o |1(m) v(mis)| & R | Rthuc 3¢ Pd Pch Ptp

Sinh vién thuc hién: Vii Vin Huréng dan: TS. Nguyén Phuée Quy An 94




Tén dé tai: Thiét ké hé thong thong gié cho nha may co khi AC thanh phé HN va kiém sodt 6 nhiém méi triong khong khi cho khu cong nghiép TD

Dtd Pms
(kG/m2) | (kG/m2) | (kG/m2)

(mm) (KG/m2)
A'--A 1491 4501154 (0590 | 1.8 | 257 | 12.11 |1.401|0.809 | 1.13 204 |116| 9.01 10.45 12.49
A--B 2983 (450|147 30590 | 1.6 | 290 | 12.25 | 1.309 | 0.550 | 0.72 1.15 0 12.07 0.00 1.15
B--C 5965 (450279120700 | 1.6 | 400 | 13.14 |1.160|0.424 | 0.49 0.79 0.1 | 12.17 1.22 2.00
C--D 8948 | 450 402 /1|0.785| 1.6 | 480 | 13.36 | 1.130|0.338| 0.38 0.61 0.1 | 12.96 1.30 1.91
D--THP | 11931 | 450|492 |1|0.785| 3.2 | 531 | 13.46 |1.129|0.290| 0.33 1.05 [1.35| 13.76 18.58 19.62
Tong trd luc toan phan 37.17

Phu luc 2.8. Kich thuéc cia quat hut bui IIIT 7-40 NO8

Quat L{IT 7-40 H b bl b2 b3 b4 Cg Trong lugng
No8
820 595 475 688 535 400 100 kg

Sinh vién thuc hién: Vi Van

Huréng dan: TS. Nguyén Phuée Quy An
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Tén dé tai: Thiét ké hé thong thong gié cho nha may co khi AC thanh phé HN va kiém sodt 6 nhiém méi triong khong khi cho khu cong nghiép TD

C C1 C2 C3 C4 d3 A Al A2
571
400 774 900 710 230 20 480 588 570
C6 C7 n, cai nl d n2 D D1 D2 n
540 534 5 4 12 17 480 530 562 16
Sinh vién thuc hién: Vii Vin Huréng dan: TS. Nguyén Phuée Quy An 96




Tén dé tai: Thiét ké hé thong thong gié cho nha may co khi AC thanh phé HN va kiém sodt 6 nhiém méi triong khong khi cho khu cong nghiép TD

PHU LUC 3

Phu luc 3.1. Tinh toan san pham chdy cua cac 6ng khoi

ST . _ Ky Dau FO - Dau FO Than Than
DPai luong tinh toan bon vi )
T hiéu 1100 1052 Cam50QN Cam50N
. m3 chuan/
1 | Luong khong khi kho 1y thuyét kg NL VO 10.1 | 10.1 | 10.1 | 10.1 | 5.40 | 5.40 | 5.40 | 5.40
. . m3 chuan/
2 | Luong khong khi am 1y thuyét kg NL Va 105 | 10.3 | 105 | 10.3 | 559 | 548 | 559 | 5.48
Luong khong khi am thyc t& voi | m3 chuan/
3 . Vit 147 | 144 | 147 | 144 | 782 | 7.67 | 7.82 | 7.67
hésoa=1,4 kg NL
m3 chuan/
4 Luong khi SO2 trong SPC kg NL VvVSO2 | 0.02 | 0.02 | 0.02 | 0.02 | 0.00 | 0.00 | 0.00 | 0.00
Luong khi CO trong SPC véin | m3 chuan/
5 — 0.03 kg NL VCO | 0.05| 005|005 | 005 |0.03]| 003/ 0.03]|0.03

Sinh vién thuc hién: Vi Van

Huréng dan: TS. Nguyén Phuée Quy An
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Tén dé tai: Thiét ké hé thong thong gié cho nha may co khi AC thanh phé HN va kiém sodt 6 nhiém méi triong khong khi cho khu cong nghiép TD

m3 chuan/
6 Luong khi CO2 trong SPC kg NL VCO2 | 150 | 1.50 | 1.50 | 1.50 | 0.95 | 0.95 | 0.95 | 0.95
) m3 chuan/
7 Luong hoi nudc trong SPC kg NL VH20 | 1.67 | 1.37 | 1.67 | 1.37 | 0.70 | 0.54 | 0.70 | 0.54
) m3 chuan/
8 Luong khi N2 trong SPC kg NL VN2 | 116 | 114 | 116 | 114 | 6.19 | 6.07 | 6.19 | 6.07
Luong khi O2 trong khong khi | m3 chuan/
9 vVO2 | 088 | 0.87 | 0.88 | 0.87 | 0.47 | 0.46 | 0.47 | 0.46
thira kg NL
Luong khi NOX trong SPC kag/h MNOx | 7.36 | 7.36 | 6.98 | 6.98 | 3.36 | 3.36 | 3.41 | 341
. . m3 chuan/ 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
Quy do6i ra m3 chuan/ kgNL VNOX
kg NL 3 3 3 3 2 2 2 2
10 Thé tich khi N2 tham gia vao m3 chuan/ | VN2(N | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
phan ung cia NOx kg NL Ox) 2 2 2 2 1 1 1 1
Thé tich khi O2 tham gia vao m3 chuan/ | VO2(N | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
phan ung ciia NOx kg NL Ox) 3 2 2 2 1 1 1 1
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Tén dé tai: Thiét ké hé thong thong gié cho nha may co khi AC thanh phé HN va kiém sodt 6 nhiém méi triong khong khi cho khu cong nghiép TD

Luong SPC tong cong ¢ diéu | m3 chuan/ 15.7 | 15.2 | 15.7 | 15.2
11 . . VSPC 8.35 | 8.06 | 835 | 8.06
kién chuan kg NL 4 0 4 0
_ o 9267 | 9267 | 9267 | 9267 | 4900 | 4900 | 4900 | 4900
12 Nhiét nang cta nhién liéu kcal/ kgNL Qp
.60 .60 .60 .60 20 20 20 20
Phu luc 3.2. Tinh toan luong khoi thai va tai lugng cac chat 6 nhiém
ST _ , Pon | Ky | DauFO- | DauFO - Than Than
Dai luong tinh toan i .
T vi | hi¢u 1100 1052 Cam5QN-1070 | Cam5QN-1084
Luong khéi (SPC) ¢ diéu kién tiéu | m3/
1 . Lc | 481|464 | 460 | 444 | 248 2.40 251 2.43
chuan S
Luu lugng khéi (SPC) & m3/
2 o . _ LT | 742|716 | 741|716 | 3.91 3.77 4.07 3.93
di€u kién thuc té (tkhéi 0C) S
Tai luong khi SO2 véi pSO2 = 2,926 MSO | 17.7 | 17.7 | 16.9 | 16.9
3 . g/s 2.97 2.97 3.01 3.01
kg/m3 chuan 2 1 1 4 4
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Tén dé tai: Thiét ké hé thong thong gié cho nha may co khi AC thanh phé HN va kiém sodt 6 nhiém méi triong khong khi cho khu cong nghiép TD

Tai lugng khi CO véi pCO = 1,25 17.8 | 17.8 | 17.0 | 17.0
4 . g/s | MCO 11.02 | 11.02 | 11.16 | 11.16
kg/m3 chuan 2 4 4
Tai lugng khi CO2 véi pCO2 = MCO | 905. | 905. | 866. | 866.
5 . g/s 559.77 | 559.77 | 567.10 | 567.10
1,977 kg/m3 chuan 2 55 55 03 03
6 Tai luong tro bui véihés6a=0,5 | g/s | Mbui | 0.46 | 0.46 | 0.44 | 0.44 | 46.07 | 46.07 | 46.67 | 46.67
: MN
7 Tai lugng khi Nox gls Ox 163|163 |176 | 1.76 | 0.93 0.95 0.95
Phu luc 3.3. Tinh toan nong d6 cac chat 6 nhiém co trong khoi
ST | Pai luong tinh Pon Ky Dau FO - Dau FO - Than Cam5QN- Than Cam5QN-
T toan vi hi¢u 1100 1052 1070 1084
1 a) Khi SO2 g/m3 | CSO2 | 239 | 247 | 228 | 2.37 0.76 0.79 0.74 0.77
2 b) Khi CO g/m3 | CCO | 240 | 249 | 230 | 2.38 2.82 2.92 2.74 2.84
3 ¢) Khi CO2 g/m3 | CCO2 | 122.1 | 126.4 | 116.8 | 120.9 | 143.24 148.34 139.35 144.31
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Tén dé tai: Thiét ké hé thong thong gié cho nha may co khi AC thanh phé HN va kiém sodt 6 nhiém méi triong khong khi cho khu cong nghiép TD

d) Bui g/ m3 | Cbui 0.06 | 0.06 | 0.06 | 0.06 11.79 12.21 11.47 11.88
e) Khi Nox g/m3 | CNOx | 0.22 | 0.23 | 0.24 | 0.25 0.24 0.25 0.23 0.24
Phu lyc 3.4. Tinh toan dudng kinh cta cac dng khoi
DPuong kinh
Lt (m3/s) o D (m) éng khoi thiét
ké (m)

7.42 16 0.77 0.8

7.16 16 0.75 0.8

7.41 16 0.77 0.8

7.16 16 0.75 0.8

3.91 16 0.56 0.6

3.77 16 0.55 0.5

4.07 16 0.57 0.6

3.93 16 0.56 0.6
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Tén dé tai: Thiét ké hé thong thong gié cho nha may co khi AC thanh phé HN va kiém sodt 6 nhiém méi triong khong khi cho khu cong nghiép TD

Phu lyc 3.5 Tinh toan chiéu cao hi¢u qua cua cac ong khoi

Ong khoi | |+ mare) | o | D (m) | ut0 | h(m) | u(mis) | Tk CK) | TxqCK)| AT | AH (m)|H (m)
742 |16| 0.7 |180 1150 | 183 | ,,, | 30240 |11860| 2053 | 32.03

' 716 |16 0.75 | 1.90 | 1150 | 1.93 280.60 | 131.40 | 19.14 | 30.64
741 |16| 077 |1.80|11.00| 1.82 30240 |137.60| 21.16 | 32.16

: 716 |16] 075 |100|1r00| 102 | | 2ses0 | 15040| 1071 | 3071
391 |16| 056 | 1.80|10.50 | 1.81 30240 |127.60| 15.29 | 25.79

’ 377 |16] 055 | 100 1050| 1ot | - | 28060 | 14040 | 1425 | 2475
407 |16| 057 |1.80|1150| 183 302.40 |139.60 | 15.61 | 27.11

* 303 | 16| 056 | 190|1150| 103 | | 2se60 | 15240| 1453 | 2603
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Tén dé tai: Thiét ké hé thong thong gié cho nha may co khi AC thanh phé HN va kiém sodt 6 nhiém méi triong khong khi cho khu cong nghiép TD

Phu luc 3.5. Kich thuéc cua quat 11 4-70 NO8

Quat No8 H b bl b2 b3 b4 b5 L

1236 890 518 | 616 870 365 926 1455

c cl c2 c3 c4 | b6 d
520 1040 1255 350 74 776 110 400
Miéng thoi Miéng hut
A Al A2 S6 16 D D1 D2 S6 16

560 636 600 16 720 760 800 16
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Tén dé tai: Thiét ké hé thong thong gié cho nha may co khi AC thanh phé HN va kiém sodt 6 nhiém méi triong khong khi cho khu cong nghiép TD

PHU LUC 4

Phu luc 4.1. Tai lugng M’ con lai sau khi xtr 1y

Ong khoi 1 Ong khoi 2 Ong khoi 3 Ong khoi 4

STT DPai luong tinh toan Mia Mia Muia Mua
Mua he dong Mua he dong Mua he dong Mua he dong

1 M'CO 6,72 6,64 7,82 7,73 4,48 4,42 4,26 4,07

2 M'SO2 10,08 9,97 11,73 11,59 2,97 2,97 2,33 2,33

3 M'bui 0,41 0,41 0,44 0,44 1,79 1,77 1,70 1,63

4 M’NOx 1,63 1,63 1,76 1,76 0,93 0,93 0,82 0,82
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