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LOI NOI PAU

Do 4n tot nghi¢p 1a nhiém vy va la yéu cu dé sinh vién két thuc khoa hoc trude khi tot
nghiép ra trudng, ddng thoi nod ciling gitip cho sinh vién tong két duoc nhirng kién thire da
hoc trong sudt qua trinh hoc tap ciing nhu phan nao xac dinh cong viéc ma minh s& lam
trong tuong lai.

Tir thye té d6,em di duoc giao dé tai “Thiét ké hé thong thong gio va kiém soat 6 nhiém
moi truong khong khi cho nha may co khi KU tai Pa Nang”.

Em xin chin thanh cam on t&i toan thé Thiy C6 trong khoa Mo6i trudng — nganh Quan 1y
Tai nguyén va Mai truong, trudng Pai hoc Bach Khoa — Pai hoc Pa Nang di tao diéu kién
cho em duoc hoc tap va nghién ciru trong moi trudng hoc tap khoa hoc va truyén dat nhiing
kién thirc hay cho em trong nhitng nim hoc vira qua va diéu dang quy hon di tao diéu kién
thuan loi dé em thuc hién dé tai tot nghi¢p nay.

bac biét, em xin chan thanh cam on Thﬁy TS. Nguyén Dinh Huén da tan tim chi bao, huong
dan, hé tro em trong sudt thoi gian thuc hién dé tai.

Do thoi gian ¢6 han, trinh d§ chuyén mon chua chuyén sau, chua trai nghiém thuc té nén
d6 an tot nghiép cua em khong tranh khoi nhitng thiéu sét, kinh mong nhiing 161 dong gop
cla cac Théy, C6 dé dd an duoc hoan thién hon.

Cubi cung, em xin chiic quy Thay, C6 va gia dinh doi dao stc khoe va thanh cong trong su
nghiép cao quy.

Da Néng, ngay ... thang ... nim 2025

Sinh vién thuc hién

Lé Luu Kiéu Uyén



CAM DOAN

To6i Xin cam doan:

1. Nhitng ndi dung trong dd an nay 1a do toi thuc hién dudi sy huéng dan cua TS. Nguyén
Dinh Huin

2. Moi tham khao sir dung trong d6 4n déu 1a ngudn cé thuc va duoc trich dan trong
phan tai liéu tham khao.

3. Céc s6 liéu tinh toan st dung c6 ngudn gbc rd rang, d cong bd theo quy dinh.

Pa Néng, ngay ... thang ... nim 2025

Sinh vién thuc hién

Lé Luu Kiéu Uyén
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Tén dé tai: Thiét ké hé thong thong gi6 va kiém sodt 6 nhiém méi truong khéng khi cho nha may co khi KU tgi DN

CHUONG 1 : GIOI THIEU CHUNG

1.1.  Giéi thi¢u chung vé Thanh ph6 Pa Ning :

- Thanh phd Pa Ning c6 dién tich ty nhién 13 1.283,42 km2. Trong do, cac quan ndi
thanh chiém dién tich 241,51 km2, cac huyén ngoai thanh chiém dién tich 1.041,91 km?2
[1]

1.11. Vitridialy :

1] s I

Hinh 1.1 : Dinh vi thanh phé Pa Ning trén ban d6 Viét Nam
- Thanh phd Pa Ning gom ving dat lién va viing quan dao trén bién Pong.
+ Bic giap tinh Thira Thién — Hué [1]
+ Tay va Nam giap tinh Quang Nam [1]
+ Pong giap Bién Pong. [1]
- Vung bién gdbm quan dao Hoang Sa ndm & 15045’ dén 17015° vi do Bic, 1110 -
1130 kinh d¢ Bong, cach ddo Ly Son (thudc tinh Quang Ngai, Viét Nam) khoang 120
hai 1y vé phia Nam.[1]

SVTH : Lé Luu Kiéu Uyén GVHD : TS. Nguyén Dinh Huan 1



Tén dé tai: Thiét ké hé thong thong gi6 va kiém sodt 6 nhiém méi truong khéng khi cho nha may co khi KU tgi DN

- Pia hinh thanh phé Pa Ning vira c6 dong bang vira ¢ nui, ving nai cao va doc tap
trung & phia Ty va Tay Bic, tir ddy c¢6 nhiéu ddy ndi chay dai ra bién, mot s6 ddi thap

xen k& ving dong bang ven bién hep. [1]
1.1.2. Diéu kién tw nhién :

- Thanh phé Pa Néng mang trong minh vé dep bi 4n, hoang so. Dia hinh & day rat da
dang va phong phu.

- Pia hinh d6i ndi chién dién tich 16n, 46 cao khoang 700 — 1.500 m, do doc 16n
(>400).[1]

- Téap trung nhiéu rimg dau ngudn va c6 y nghia bao vé mdi trudng sinh thai cia thanh
phd.

- Pong bang ven bién la ving dat thap chiu anh hudng cta bién bi nhiém man, 1a noi
tap trung nhiéu khu cong nghiép, co s& nong nghiép, dich vu, quan sy, dat & va cac khu

chtrc ning ctia thanh phd.
1.1.3. Piéu ki¢n khi hgu

- PaNéng nam ¢ Trung bd Viét Nam, thudc khu vuc khi hau nhiét d6i gié mua. Thoi
tiét Pa Néng 1a su chuyén tiép dan xen giita khi hau mién Bic va mién Nam, véi tinh
troi 1a khi hau nhiét doi & phia Nam. Vay nén khi hau ¢ day khong chia lam 4 mua ro rét
nhu mién bic ma chi ¢6 2 mua chinh: mua khé va mua mua.[6]

- Muakho ¢ Pa Nang thudng bat dau tir thang 1 dén hét thang 7. Nhiét d6 trung binh
1a 25,7°C, thinh thoang c6 thé c6 khong khi lanh nhung khong dang ké va thudng sém
két thiic. D6 am khong khi thap, lugng mua it, khi hau hoi néng do chiu anh hudng cua
gi6 Lao. [6]

- Mua mua thi sé& trai dai tir thang 8 toi thang 12. Pay 1a thoi diém c6 nhiéu mua,
lrong mura trung binh 1a 161,4mm/ thang, nhiét do trung binh 1a 25,5°C. Dac biét khoang
thoi gian tir thang 10 dén thang 12 12 mua mua bao, bién bién dong manh, thuong xuyén
co bao. [6]
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1.2.  Toéng quan vé khu cong nghiép cao tai Thanh ph6 Pa Ning :

TONG MAT BANG QUY HOACH CHI TIET 1/500 *_

Hinh 1.2 : Ban d6 khu cong nghé cao tai Tp Pa Nang

- Khu cong nghé cao (CNC) Pa Ning duoc thanh 1ap theo Quyét dinh sé 1979/QD-
TTg ngay 28/10/2010 ctia Thu tuéng Chinh phit. Khu CNC Da Ning trye thuoéc UBND
thanh ph6 Da Nang. [2]

- Tong dién tich: 1.129,76ha, trong do: [2]

Cac khu chirc nang: 673,94ha (60%)

Doi nui, mat nude va cay xanh: 455,82ha (40%)

Khu san xuét: 208,08ha

Khu hau can, logistics va dich vu CNC: 29,76ha

Khu quan 1y - hanh chinh: 39,2%9ha

Khu cong trinh ha tang k¥ thuat ddu méi: 7,07ha

Khu phu trg: 39,26ha

Khu nghién ciru - phat trién, dao tao va wom tao doanh nghiép: 94,51ha
Khu ¢: 37,12ha

Cay xanh, mit nudc, cong vién, khu thé thao: 72,53ha

+ 4+ + + + + + + 4+

- Khu CNC nam vé phia Tay Bic so véi trung tam thanh phé Pa Nang, toa lac tai xa
Hoa Lién va xa Hoa Minh, thanh phd Pa Ning, nam trén tuyén dudng cao toc Pa Nang
— Dung Quit. [2]

- Linh vyc dau tu : [2]

+ Cong nghé sinh hoc phuc vu y té, nong nghiép, thily san
+ Cong nghé vi dién tir, co dién tr va quang dién tir
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Tu dong hoa va co khi chinh xac
Cong nghé vat liéu moi, cong nghé nano, nang lugong mai

Cong nghé thong tin, truyén thong, phan mém tin hoc

+ o+ o+ 4+

Cong nghé moéi truong, cong nghé phuc vu hoa dau va mot s6 cong nghé dac biét
khac.

1.3. Téng quan vé nha may co khi KU :

\

|

|
o

o

Hinh 1.3 : Pinh vi vi tri nha may co khi KU trong Khu CNC Tp Pa Néng
1.3.1. So lwgc vé nha mdy co khi KU :

- Nha may co khi KU nam trong khu cong nghé cao Tp Da Ning, c6 mdt phan
xuong chinh c6 nhiém vu la ché tao céc cong cu co khi, phan xudng co dién tich
42x24m.

- Nha may bao gom céc thiét bj :

Béng 1.1 : Thiét bi trong phan xudng

Tén goi S6 luong Cong suit (KW)
Lo nau 2 2
Khuon diac 2 2
May cit 4 10
May khoan 6 0,5

SVTH : Lé Luu Kiéu Uyén GVHD : TS. Nguyén Dinh Huan 4



Tén dé tai: Thiét ké hé thong thong gi6 va kiém sodt 6 nhiém méi truong khéng khi cho nha may co khi KU tgi DN

May mai tron 6 3,5
M4y mai phang 6 2,5
May danh bong 6 1,5

Bé ma 12

- So dd day chuyén ctia nha may :

Nguyén ligu

(Whom)
Than ——»| Néu —— Nhiét
Y
Cat, phy gia ——» BPac —— Nhiét
Lam ngudi —— Nhiét, hoti déc
Y
Pién ——» Gia cong *» Bui kim loai
Y
Dién —{ Dinhbéng [— Tifngdn
L 4
bié .
en ) Ma —— Haoi déc
Cu
Y
Dién —» Lip rdp
Thanh pham

Hinh 1.4: So d6 day chuyén cong nghé ctia nha may KU
Thuyét minh ddy chuyén céng nghé
- Ban dau nguyén liéu dugc thu gom tap trung vé tai nha may dua dén 16 nau thép,
nguyén lidu ding nau chay thép tai 16 14 than, qua trinh nau phat sinh ra khéi thai, byi va

rat nhiéu nhiét. Vi lugng nhi¢t 16n nén anh hudng nhi€u dén cac cong nhan van hanh,
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tuy nhién, phuong phéap thong gi6 chung khong thé giai quyét hét dugc luong nhiét nay
nén ta phai dung thong gi6 cuc bd (hut cuc bg). Thép duoc nau chay roi duoc rot qua
khuon duc véi nhiéu hinh dang sir dung, qua trinh nay ciing sinh ra nhiét va dung phuong
phap thong gi6 chung dé xir 1y.

- Sau khi san pham duc ngudi thi tién hanh gia cong co hoc (may mai, cat got ...)
cong doan nay thai ra nhiéu byi kim loai, gi thép va gy ra nhiéu tiéng on, anh hudng
tryc tiép dén strc khoe ciia cong nhan van hanh. Do d6, ta can xt 1y bui bang phuong
phap hat va xir 1y trudc khi thai ra ngoai moi truong. Dé giam tiéng 6n, cong nhan van
hanh nén duoc trang bi cac d6 dung bao ho lao dong dung quy cach.

- Céc cong doan cubi cing, danh bong lam cho bé mit thanh pham lang min va phu

ma dé bao vé cac bod phan quan trong cua san phém.

- Sau khi hoan thanh cac cong doan trén, thanh phém hoan thién s€ dua qua by phan
lap rap tao ra thanh pham hoan chinh, tiép theo 13 kiém tra va dit tai khu vuc chira san

pham sau khi lap rap, sir dung xe day s& dua san pham ra ngoai.
1.3.2. Cdc vin dé méi trwong 6 nha mdy -

1.3.2.1.  Nouén phdt sinh ra khi thdi va cac chat doc hai

- Khi thai phat tir qua trinh, cac thiét bi mai, danh bong,... Thanh phan chu yéu la bui
oxit kim loai, khi CO tir qua trinh phan tmg ctia CO2 véi 02 & diéu kién thiéu Oxi

- Céc loai khi phat sinh ra tir qua trinh ma : hoi axit, dung moi, hoi dau mg,...

- Céc loai khi thai phat sinh & 16 gdm c6 nhiét, NOXx, khi SO2....

1.3.2.2.  Tdc hai ciia cdc chat é nhiém cé trong khi thdi :

- Déi véi bui kim logi: ban vao mat gy ra cac vét thuong trén mang tiép hop va co
thé ton thuong giac mac, vé sau dé lai seo lam giam thi lyc, nang hon co thé lam mu mat
hoic bui co kich thuéc nho hon 5pm cé thé theo khong khi len 16i vao co thé thong qua
duong ho hip, anh huong truc tiép dén stc khoe cong nhén.

- Déi v6i hoi ddc: Hoi axit bi tich tu qua nhiéu s& ddn dén tinh trang xay ra nhiing
phan tmg héa hoc nguy hiém cho ra nhitng san pham khong c6 loi cho hé hap cua cong
nhan va gay ra triéu ching sét, dau dau.

- Déi véi nhiét : Nhiét 6 cao gdy anh hudng t6i sirc khoe ngudi lao dong va hidu qua

lam viéc
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1.3.3. Phwong dn dé xudt xir 1y :

- Sir dung céc tiéu chuan, quy chuén c6 lién quan :

+ QCVN 02:2022/BXD — S6 liéu diéu kién ty nhién dung trong xay dung dé tra s6
lidu thoi tiét & dia phuong minh cho chinh xéc.

+ QCVN 19:2009/BTNMT - Quy chuan k¥ thuat qudc gia vé khi thai cong nghiép ddi
v6i bui va cac chat vo co dé xac dinh cac chat ndo 1 vuot quy chuan dé tir d6 c6 phuong
an xu ly thich hop.

+ QCVN 05:2023/BTNMT — Quy chuén k¥ thuat qudc gia vé chat lugng khong khi
xung quanh dé xem cac chat 6 nhidm theo truc gi6 c6 vuot quy chuan hay khong

- Ap dung cac phuong an giam ndng d6 6 nhidm nhu sir dung dng khoi cao, diéu chinh
phat thai phy thudc vao thoi gian va diéu kién khi tugng hodc ap dung cac phuong phap

san xuat sach hon.
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CHUONG 2 : TINH TOAN THIET KE HE THONG THONG GIO BEN
TRONG CONG TRINH CHO NHA MAY CO KHi

2.1.  Trathdng so tinh toan bén ngoai va trong cong trinh :
2.1.1. Théng sé tinh todn bén ngoai nha :

2.1.1.1. Nhiét do khong khi :

- Dbi voi mua hé: Nhiét dd bén ngoai cong trinh 14y theo nhiét d6 ti cao trung binh
ctia thang nong nhét (thang 7) tn (H) = 34,4°C ( Bang 2.3 —[3])

- Pbi v6i mua dong: Nhiét do bén ngoai cong trinh 1y theo nhiét do tdi thap trung
binh ctia thang néng nhét (thang 1) tn (D) =19,1°C (Bang 2.4 — [3])

2.1.1.2. D6 am khéng khi ( Bang 2.10 —[3])

- P06 am trung binh cua khong khi vao mua hé (thang 7 ): ¢« = 75,3 %
- P06 am trung binh cta khong khi vao muia dong (thang 1): @« = 84,2 %

2.1.1.3. Vintéc gié (Bang 2.16 —[3])

- Mua hé: huéng gi6 chinh 1a Dong, van tdc gié trung binh VH, = 2,6 m/s

gio
=2,4m/s

- Mua dong: huéng gié chinh 1a Tay Bic, van toc gié trung binh Vb,
2.1.2. Théng sé tinh todn bén trong nha :

- Nhiét dg tinh toan khong khi trong nha can dugc xac dinh mot cach phu hop voi
diéu kién tién nghi nhiét cua co thé nguoi va phu thudc vao mirc do lao dong

- Mua hé: Nhiét do tinh toan trong nha tre) bang nhiét d tinh toan vao mua hé cong
thém (1 + 3)°C, chon 1°C.

- Mua d6ng: Nhiét d6 tinh toan trong nha treng l1dy theo dicu kién tién nghi treng=

18 + 24°C tuy trang thai lao dong cia nguo1 trong phong.
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Bang 2.1 : Céc thong sd tinh toan bén trong va ngoai nha

Mua he Mua dong
tn(H) | tren | VH, | Huéng |[Doam |t(®d) | tiw) | V5, .| Poam
. Huong gio
(°C) | CO) | (mis) gio (%) | (°C) | (°C) | (m/s) (%)

344 | 354 2,6 bong | 753 | 191 | 22 24 | TayBic 84,2

2.2.  Tinh toan ton that nhiét :

2.2.1. Tinh tén thét nhigt qua két ciu
- Khi xéc dinh dugc nhiét d§ bén ngoai va bén trong nha, tic la biét do chénh léch
nhiét d§. Cong thirc dugc xac dinh lugng nhiét truyén qua két cau bao che nhu sau:
Q=k.F. At [W] (muc 2.1.1-[4])
Trongdo: K - Hé s truyén nhiét cta két ciu bao che, [W/m2.°C].

F- Dién tich két cau bao che, [m?].
At - Hiéu sb nhiét do tinh toan [°C] = (tr - tn) Xy
- Hé s6 ké dén vi tri ciia két cAu bao che dbi véi khong khi ngoai troi,

yv=1

2.2.1.1. Chon két cdu bao che :

- Lua chon két ciu bao che cho cac bd phan ctia cong trinh phan xudng nhu sau :

-Lop vita
-Ldép gach chiu luc
-Lap vita

Hinh 2.1 : Céu tao cta tudng
o Tudng ngoai : Tudng chiu luc, gom 3 16p ( Phy luc 3 — [7])
- Lop tha nhat: Lép vira voi trat mat ngoai voi cac thong so:
+ Béday: 8:=15 [mm]
+ Hé sd din nhiét: A= 0,87 [W/m.’C]
- Lop tha hai (16p giira): Lop gach pho thong x4y véi vira ning véi cac thong so:

SVTH : Lé Luu Kiéu Uyén GVHD : TS. Nguyén Dinh Huin 9



Tén dé tai: Thiét ké hé thong thong gi6 va kiém sodt 6 nhiém méi truong khéng khi cho nha may co khi KU tgi DN

+ Béday: 61=220 [mm]
+ Hé s6 dan nhiét: A= 0,81 [W/m.OC]
- Lop tha ba: Lop vira voi trat mat trong véi cac thong so:
+ Béday: 55=15 [mm]
+ Hé sb dan nhiét: As= 0,7 [W/m.°C]
e Cira s6 va clra mai: Lam bang kinh cira s6 v&i cac thong sé ( Phu luc 3 —[7])
+ B& day: 84=5 [mm]
+ Heé s6 dan nhiét: 14=0,76 [W/m.’C]
e Cira chinh: Cira ton voi cac thong sé ( Phu luc 3 - [7])
+ Béday: 85=2 [mm]
+ Hé s6 dan nhiét: As=58 [W/m.’C]
e Maiche:
+ Lép trén 1am bang ton co6 bé day 8¢= 5 [mm]. Hé s6 dan nhiét: Ae=58 [W/m.’C]
+ Phia dudi sir dung tAm cach nhiét chong nong EPS c6 bé day §7=10 [mm]. Hé s6
dan nhiét 17=0,039 [W/m.°C]

e Nén: Loai nén khong cach nhiét, chia dai tinh toan:

= e T m
D&l 2 5
D 3

Hinh 2.2 : Chia dai tinh toan nén

2.2.1.2.  Hé sé truyén nhiét

Kzl;&l [W/m.OC]
aT  HitaN
Trong d6:  or — hé b trao d6i nhiét mat bén trong, ar = 8,72 [W/m2.°C]
on — hé s6 trao d6i nhiét mat bén ngoai, an = 23,26 [W/m2.°C]
8i — do day két cau thir i [mm]

Ai — hé s6 dan nhiét cua két cAu tht i [W/m2.°C]
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- Két qua bang tinh toan hé s6 truyén nhiét K (Phy luc 1.1)

2.2.1.3. Dién tich két cdu bao che :

- Két qua bang tinh toan dién tich két cdu bao che (Phu luc 1.2)
2.2.2. Tinh ton thét nhigt bo sung theo phuwong huwéng :

10%

10% 10%

5% = > 10%

0
0% 270

\J
0%
Hinh 2.3 : Ton that nhiét theo phuong hudng
- Két qua bang tinh toan nhiét truyén qua két cdu bao che va phuong hudng vao mua
he (Phu luc 1.3)
- Két qua bang tinh toan nhiét truyén qua két cdu bao che va phuong hudng vao mua
dong (Phu luc 1.4)

2.2.3. Tén thit nhiét do ro gio

- Hién tuwgng khong khi lanh lot vao nha xay ra boi tdc dong cua gié va mdt phﬁn do
nhiét do khong khi bén ngoai thap hon nhiét d6 bén trong nha nén khi ro gié qua cac khe
ctra di vao s& lam giam nhiét d6 bén trong nha (t6n that nhiét) (Trang 52 — [7])

- Huodng gi6é chinh vao mua he¢: hudng Bong, ctra chiu tdc dong cua gio tuong dong.
Vi vi tri nay thi cac ctra trén tuong Pong don gidé 100% dién tich thuc

- Huédng gi6 chinh vao mua dong: huéng Tay Bic, cira chiu tic dong cua gid tudng
Tay Béc. Vi vi tri nay thi cac cira trén twong Tay Bac don gid 65% dién tich thuc
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Hinh 2.4 : Pham vi mat don gié vao mua he

R

Hinh 2.5 : Pham vi mdt don gié vao mua dong
- Luong nhiét tiéu hao cho viéc 1am néng khong khi lanh ro vao nha duogc tinh theo
cong thuec:
Q =0,279.Ggis.(t1- tn) [W] (muc 2.1.2 —[7])
Trongdo:  Ggio - lugng gid ro vao nha.
Ggis = X a.g.1 [kg/h].

a— hé sb phu thudc vao loai ctra.
Dbi voi cira di, cong ra vao: a = 2 (muc 2.1.3- [7])
Pbi voi ham mai, cira s6 1 16p, khung thép: a = 0,65(muc 2.1.3- [7])
g - luong khong khi lot vao nha qua 1m chiéu dai khe cira, phy thudc
vén toc gié ctia khong khi bén ngoai (chon khe ctra bang kim loai theo
bang 2.5 — [7])

- Pbi voi mua hé: Vgem= 2,6 m/s => gn = 6,8 [kg/h].

- Pbi voi mua dong: Vgis ) = 2,4 m/s => gn = 6,5 [kg/h].
1: tong chiéu dai ctia khe ctra ma gio lot qua (chi tinh cho hudng don
gi6), [m].
tr - Nhi¢t do tinh todn cua khong khi trong nha tuy mua dang tinh
toan, [°C].

tn- Nhiét do tinh todn cia khong khi ngoai nha tuy mua dang tinh todn,
[°C].
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- Mua hé: c¢6 t6n nhiét theo huéng dong
+ Tudng don gidé huéng Pong: dén gié 100% dién tich thuc c6 8 ctra s6 v6i 5 khe doc
va 3 khe ngang

leia s6 = ((3,3.5) + (1,3.3)).8 = 163,2 (m)
- Mua déng: c6 ton that nhiét theo huéng Tay Bac
+ Tudng don gid hudng Tay: don gi6 65% dién tich thuc cb 4 cira s6 v6i 5 khe doc va

3 khe ngang, 1 ctra chinh v&i 2 khe doc va 2 khe ngang
lewa s6 = ((3,3.5) + (1,3.3)).4 = 81,6 (m)
leta chinh = ((3.2) + (3,5.2)).1 =13 (m)

+ Tudng don gi6 hudng Bac: don gié 65% dién tich thyuc c¢6 10 cira s6 véi 5 khe doc

va 3 khe ngang
lca s6= ((3,35) + (1,33))8 =163,2 (m)
Bang 2.2 : Ton that do ro gid
Tén g Ggs=a.gxl | Aty Qrois™=
Mua Huéng = | >1(m) a 0,279.Ggio. At
ket cau (kg/m.h)|  (kg/h) (°C)
(W)
Mua hé| Pong |Cirasé| 163,2 | 065 | 6,8 7213 1 201
Clrasd | 244,8 | 0,65 6,5 1034,28 | 29 288
Tay
Mua ,
Bic | Cua
dong 13 2 6,5 169 2.9 137
chinh
Téng 626
2.2.4. Tinh téng ton thit nhiét -
Mua hé ZQtt — QHtt(KC) + QHtt(gié) + QHtt(bs)
Mua déng: ZQtt — QDtt(KC) + QDtt(gié) + QDtt(bs)
Béng 2.3: Tong ton that nhiét
Mua Qtt(KC) (W) Qtt(gi(’)) (W) Qtt(bs) (W) ZQtt (W)
He 6012 201 315 6528
Dong 17433 425 912 18770
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2.3. Tinh toan téa nhiét :

2.3.1. Téa nhiét do thap sdng

- Nhiét téa do thip sang nhan tao duoc tinh theo cong thirc:
Qts = 103.Nis.11.m , [W] (muc 2.2.1-[7])
Trongdo:  Nis- tong cong suit cac bong deén, [KW].
Nt = a.F [W].
a - Cong suit chiéu sang trén m? san a = 8 <12, [W/m?].
Chon a = 11 [W/m?] F - dién tich san nha F = 42 . 24 = 1008 [m?].
N =11 . 1008 = 11088 [W] = 11,088 [kW].
n1 - hé s6 ké dén phan nhiét téa vao phong, n1= 0,4 = 0,7
Chonn1=0,5.
12 - hé s6 ké dén hé s6 st dung dén, n,= 0,92 + 0,97
Chon n2=0,94.
Vay lugng nhiét téa do thip sang 1a: Qu= 108, 11,088 . 0,5 . 0,94 = 5211,4 [W].
2.3.2. Toa nhiét tir cac may moc dong co dung dién :
Qdc= 1. ¢2. P3. pa. 103. N [W] (muc 2.2.2 — [7])
Trong do: ¢, - hé s6 sir dung cong suat may: ¢,=0,7+0,9
¢,- hé s tai trong : ¢,=0,5 + 0,8
(5 - hé s6 dong thoi hoat dong nhiéu mdy: ¢,=0,5+ 1
¢, - hé sO bién thién cong thirc: ¢ ,=0,65+ 1
Thuong tinh: ¢,. ¢, ¢4 ¢, = 0,25
N - cong suat may, [kW].

Bang 2.4 : Nhiét toa ra do thiét bi

Ki hicu Tén goi Cong suat S6 lu?ng Tong cong suat
[KW] [c4i] TN [kW]
1 Lo nau 2 02 4
2 Khuon dac 2 02 4
3 May cit 10 06 60
4 May khoan 0,5 06 3
3) May mai tron 3,5 06 21
6 May mai phang 2,5 06 15
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7 Mady danh béng 15 06 9
8 Bé ma 0 12 0
Téng cong 116
QNP [W] = n1m2.n3.n4.10°.N = 0,25 .10%. 96 29000

2.3.3. Toa nhiét do ngwoi -

- Cong thirc tinh toan: Qngusi = gn.n [W] (muc 2.2.5 —[7])
Trong d6:  n—1a s6 nguoi trong phong véi n = 62
On — Luong nhiét toa ra ciia mot nguoi, phu thudc vao cuong do lao
dong va nhiét d§ khong khi
- Mua hé: gs= 200 [W]; Mua dong: gn = 205 [W] (Bang 2.7 — [7])
- Luong nhiét téa ra do nguoi trong phong gom hai thanh phan chinh 14 nhiét hién va
nhiét an. Luong nhién hién téa ra c6 tinh chat 1am tang nhiét d6 moi trudng Xung quanh
ma thong gi6 khir dugc nhiét nay. D6i véi nhiét an 1am ting dung 4m (qué trinh bbc hoi

mo hoi trén bé mat da khong anh huong gi dén nhiét d6 phong

Bang 2.5 : Nhiét toa ra do nguoi

STT Mua tr [°C] an [W] N [ngudi] Qtoa ngusi [W]
1 He 35,4 200 62 12400
2 Dong 22 205 62 12710

2.3.4. Téa nhigt do 1o niu :

- Kbhi tinh toan toa nhiét qua 16 gip nhiéu van dé phuc tap vi tudng 16 ¢ cu tao nhiéu
16p vat liéu co6 stc khang nhiét dang ké. Nhiét toa tir 10 nung 1a lwong nhiét truyén qua
ké cau vo 10 bao gdm thanh, noc, day va cira 10 lic dong va mo dugce tinh riéng cho ting
loai két cau nay. Gia thiét cdu tao cuia thanh 10, noc 10 va day 10 1a nhu nhau. Ctra 1o dé
dé dang md ra nén cau tao gdm 2 16p khac véi thanh 19.

- Lo c6 két cdu nhu sau: (Hinh 2.8 —[7])

Lép 1: Lép chiu lra: 8:=0,3m; 1= 0,26 [W/m.°C].
L6p 2: Lop cach nhiét: 8,=0,2m; 2= 0,07 [W/m.°C].
Lop 3: Lop bao vé: 83=0,02m;  i3=0,18 [W/m.°C].
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ty =t

Hinh 2.6 : Két cau tuong 10

- Lo nau thép co6 kich thudc 10 hinh vudng cé chiéu rong 1,5m; chiéu dai 1,5 m;
chiéu caol m; 10 dugc dit truc tiép dudi dat.

Dién tich néc 10: Fainn = 1,5. 1,5-0,5.0,5 = 2 [m?].

Dién tich ddy 10: Faay = 1,5.1,5 = 2,25 [m?].

Dién tich thanh 10: Fpann = 4.1,5.2 =12 [m?].

Dién tich ctra 10: Fera = 0,5.0,5= 0,25 [m?].

Nhiét do trong 10: t'-= 1400 [°C]

Nhiét do ngoai 10: t\, = tr.

Mua heé: t' =tH =354 [°C]

Mua d()ng!\lt'N =Tt? =22 [°C].

Bang 2.6 : Gia thiét nhiét do 10

|
T
Mua f ' t t° N
T T Thanh 16 | Paylo | Ciralo
Lonau | o | 1400 | 1295 | 520 | 200 60 57 61
Pong | 1400 | 1295 | 520 | 200 48 46 49
2.3.4.1. Nhiét truvén qua thanh o

- Néu biét nhiét do bé mat trong va bé mit ngoai thanh 10 thi ta c6 thé xac dinh dugc
nhiét truyén qua thanh 10
QL = K.FrL.(tr-n)=0.FrL [W] (muc 2.2.6 — [7])

Fro- dién tich thanh 16 (m?), FrL = 12 [m?]

K - hé sb truyén nhiét ctia thanh 16 [kcal/m2.h.C]

77, Ty - Nhiét d0 & mit trong va mit ngoai thanh 16 [°C]

Trong do:

q - cuong d6 dong nhiét truyén qua 1 m? thanh 10 (kcal/m2.h)
Gia str nhiét do bé mat trong cua thanh 16 nho hon nhiét do trong 16 5°C
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=t — 5°C = 1400 - 5 = 1395°C
Gia thiét nhiét do :
- Bé mat ngoai 16 : + Mua hé : 7§ = 60 (°C)
+ Mua dong: 7§, = 48 (°C)
- Hé sb truyén nhiét qua thanh 1o
1
5,5, 2 B2 om

ntnts 02670077019

K =0,24

e Mua he:
=60 (°C) ; t' =t"=35,4 (°C)
N N T

Xac dinh hé s6 trao d6i nhiét bé mit ngoai

al = (TH — £1)0%5 + _Hcgd_ . [(r: + 273)4 ] (t:“ + 273)4]
(o — 1) 100 100
Trong do: L- Hé sb kich thude dic trung phu thudc vao vi tri cua thanh 16
L = 2,56 dbi v&i bé miat dung.
Cqd - hé s6 birc xa nhiét qui dién cta vat trong phong
C =4,9 [W/m?.°K] = 4,9 [W/m.°C].

4 4
4,9 60+273 35,4+273
[( —(

ff=2,56.(60-35,4) °% + . [(] —) 1=12.2 [W/m.C]

- Nhiét truyén tir 1m? bé mit ngoai ra bén ngoai:
Qu= o (77— ¢)=12,2. (60 - 35,4) = 300,12 [W]
N N

- Luong nhiét truyén qua 1m? thanh 1o:
Qre = K.(tr — 7ff) = 0,24 . (1395 - 60) = 320,4 [W]

. - 320,4-300,12 L, N ST
Ta co: |M| =|—_—____ "] =0,06%. Sai so nho => Gia thiét thda man
QrL 320,4

- Viy nhiét qua 1m? thanh 16: Qr.H = 2221912 — 310,3 [w]
2

- Vay nhiét qua thanh 16 vao mua hé: Qr." = Q" . Fr. =310,3 . 12=3723,6 [W]
e Mua dong
=48 [°C];t' =tP =22[°C]
N N T
- Xac dinh hé s trao doi nhiét bé mat ngoai

4 4
aR = _ [ D4273y" _ A +273
=L.(to—ti)ozs +—d  [("77) - (MW7) ]
N N (TN,t'r) 100 100

Trongd6: L-H¢ s6 kich thudce dic trung phu thudc vao vi tri cua thanh 10
L = 2,56 dbi voi bé mat dung
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Cqd - hé sb blrc xa nhiét qui dién cua vat trong phong
C =4,9 [W/m?.°K] = 4,9 [W/m.°C]

4 4
4,9 48+273 _ 22+273 _ 0
oz o) — () 15115 [Wim.C]

af = 2,56.(48-22)0% +

- Nhiét truyén tir 1m? bé mat ngoai ra bén ngoai:
Qn=aP. (0 — tl) = 11,5 . (48 - 22) = 299 [W]
NN N

- Luong nhiét truyén qua 1m? thanh 1o:
Qr.=K.(7r — tff) =0,24 . (1395 - 48) = 323,3 [W]

. — 323,3-299 Co N ST
Ta co: |M| = | |= 0,08%. Sai s6 nho => Gia thiét théa man.
QrL 3233
A A N 323,34+299
- Vay nhiét qua 1m? thanh 10: Qr P = % = 311,15 [W].
2

- Vaynhiét qua thanh 10 vao mua déng: Q. = Q. Fr. =311,15. 12 = 3733,8 [W].
Vay nhiét téa qua thanh 10: Qr.H = 3723,6 [W]

Qr.P = 3733,8 [W].

2.3.4.2. Nhiét truyén qua néc lo :

- CAu tao cua ndc 10 giéng nhu cac 16p cia tudng 16 nén lugng nhiét toa ra tinh cho
noc 16 1 giong nhu thanh 16. Tuy nhién néc 16 13 bé mit nong nam ngang c6 hudng toa
nhiét 1én phia trén nén cudng do téa nhiét manh hon tudng dimg va xap xi 1,3 lan.

Qne=1,3. Qhanh. Frne (W)
Q"n=1,3.Qu.Fne=1,3.310,3. 2= 806,78 [W]
QPn=1,3.0p.Fn. =1,3.311,15.2 =809 [W]

- Tai phan ndc 16 ta dit hé thong hut nhiét nén phan nhiét & noc 16 duoc van chuyén

ra ngoai moi trudong khong khi.

2.3.4.3. Nhiét truyén qua ciia lo

- CAu tao ctra 10 thuong c6 2 16p 16p chiu lyc bang gang va 16p cach nhiét bang vat
liéu chiu Itra. Chon cau tao ctra 10 gom 2 16p nhu sau:

Lép 1: Lép chiu lra: 1= 0,3m; A1 = 0,26 [W/m.°C].

Lép 2: Lép cach nhiét: 52=0,2m; A2 1= 0,07 [W/m.°C].

_ A X A A 5 N\, — 1
H¢ s0 truyén nhiét qua ctra 10: K = 57—z =0,25

81,62 —=
ATty 026 027

Truwong hop cira dong:

- Khi cira 10 dong thi lwong nhiét truyén qua ciia 10 tinh toan nhu qua thanh 10.

QmL = K.FrL.(tr-tv) = Q.Fr [W]

- Gia st nhiét do bé mit trong cua cira 16 nho hon nhiét d6 trong 16 5 [°C].
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7= th - 5°C = 1400 - 5 = 1395 [°C]
- Gia thiét nhiét do: bé mit cira 16: Mia hé: ™ = 61 [°C].

Mua dong: ™ =49 [°C].

A A A <A 9 \ 1
H¢ s0 truyén nhiét qua ctra 10 : K= T = ;A o0z =0,24
Z+;;+ ,1; 026 027 018
e Mua hé: ™ =61[°C];t' =tH=3541°C]
N N T
- Xac dinh hé s trao doi nhi¢t bé mat ngoai:
H 4 4
C + 273 th + 273
ali=L .(tH - tll\)O'ZS L Tl [ G BEY A B
N N (1~ th) 100 100

Trong do: L: Hé s6 kich thude dic trung phu thudc vao vi tri cua ctra 10
L = 2,2 d6i v6i bé miat dung.
Cqa: hé s6 birc xa nhiét qui dién cua vat trong phong
C =4,9 [W/m?.°K] = 4,9 [W/m.°C].

4
49 61+273 35,4+273
61-35,4 LC 100 ) ( 100

4

alj=2,2.(61-35,4) 0% + ) 1=11,5 [W/m.°C]

- Nhiét truyén tir 1m? bé mat ngoai ra bén ngoai:
On=al (T —tl) =115 . (61 - 35.4) = 294.4 [W]
N N N

- Luong nhiét truyén qua 1m? cira 1o
Qe = K.(zr — 7{f) = 0,24 . (1395 - 61) = 320,16 [W]

. - 320,16—294,4 C o, Y ST
Ta co: |M| =|—_—"_ " "] =0,08%. Sai s6 nho => Gia thiét thdéa man.
QcL 320,16

- q 1é 2 ( 0:
Vaynhiétqualm®cualo:Q w_ mz 307,3 [W].

- Vay nhiét qua ctra 10 vao mua he: 0
Q H=Q M. F .7 =3073.025" = 64,02 [W].
cL cL’oclg -
Trong do: z 1 thoi gian dong cira trong 1 gid, 1ay z = 50.
e Muadong: t°=49[°C];tl =t =22[°C]
N N T

L

- Xac dinh hé s trao d6i nhiét bé mat ngoai:

oR = (tp— t1)%% + _Ca [(rD +273)4 ) (t' v 273
=L. S (" SN
N N (rN—t'f) 100 100

L: Hé s6 kich thuéc dic trung phu thude vao vi tri cua ctra 10
L = 2,2 d6i v6i bé miat dung.

Cqa: hé s birc xa nhiét qui dién cua vat trong phong

C =4,9 [W/m?.°K] = 4,9 [W/m.°C].

4 4
4,9 49+273 22+273
[( —(

aR=2,2.(49-22) °% + - [(5 —) ]=10,8]W/m.’C]
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- Nhiét truyén tir 1m? bé mat ngoai ra bén ngoai:
Qn = ab. (t° — t!) = 10,8 . (49- 22) = 291,6 [W]
N N N

- Luong nhiét truyén qua 1m? cira 1o
QoL =K. (10 — t1) = 0,24 . (1395 - 49) = 323,04 [W]
N N

QCL—QNl _ |323,04—291,6

Ta co: | |= 0,09%. Sai s6 nho => Gia thiét thoa mén.

QcL 323,04
_ A N 2 .
Vay nhiét qua 1m= cura 10o: QCLD _ 323,04;291,6 =307,32 [W].

- Vay nhiét qua ctra 10 vao mua dong:
Q P=Q P.F .2=307,32.0,25.50 = 64,02[W].
CL CL CLoo 50

Trong dé: z 14 thoi gian dong cira trong 1 gio, 1ay z = 50.

Truong hop cira mo:

- Khi dua nguyén li€u vao 10 ta phai mo ctra 10 trong mdt thoi gian (thuong la
10phut) nhiét s& toa ra phong bang burc xa. Ngoai lwong nhiét ndy, luong nhiét do ban

than cua 10 tich Iy tiép tuc toa nhiét vao phong. Ta coi lugng nhiét ndy Qme = 2 Qaone.

Qd()ng + EK

- Vay tong nhiét lugng nhiét kthﬁa 1o mg)r la: Qm= 2 bx 60 F.
Trongds: g = C.[C) — (™) ] [W/m?].
bx 100 100

C: 12 hé s6 birc xa cuia vat lidu. Déi véi vat den tuyét d6i C = 5,76
[W/m2.2K4].
Tt = 273 +t1 [°C] t1: nhiét ¢ bén trong 10.

Tuv = 273 + tn [°C] tn: nhiét @6 bén ngoai 10.
4

4 35,4+273
14oo+273) —( ) ]=450718 [W/m?]

qH
> :5’76' [( 100 100

a5=5,76. [(

4 4
1400+273 _ 22¥278 7 »
o) ( o ) ]=450803 [W/m?]

K: Hé s6 nhiéu xa khi mé ctra 10. K phu thudc vao kich thudce cta 10 va bé day cira 1o
8=0,5mva ctra 10 hinh vudng. (tra biéu d6 hinh 2.10 [7]).

;‘; iodet._
28 73 >
o'p---------k-_:; "Y‘“? >
2 . - it /‘
i 96 > & | Aaetd)|
¥ as PP R { | g ’
N I R L a— i
,g a3 A 'I | : v
d v | ,-"'_/
3 02 , T 3
at 4
A 1 .
a2 0é08af L0 1§ 20 25 a8 ﬁ" ‘}

Hinh 2.7: Hé sé diéu chinh K do nhiém xa
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- Ctra 10 hinh vudng c6 kich thuéc: A. B =0,5m .0,5m

NPT 0,5 B _ 05
- Duvavaocactyso:d=_"_=16;,_=_"_=16
5§ 03 5§ 03

- Dung biéu dd trén ta tim duoc: Ky = 0,61 ; Kz =0,61=>K = ' 061
2
- Vay luong nhiét toa ra khi mé cira 10 1a:
e Mua h¢:
Qmo ()= Qe q™ .z.FcL.K= 6402 +450718. 19.0,25.0,61 = 11487,76 (W)

CL 2 bx 2 60
e Mua dong:

mo @)= B 4qP 7 For K= 6402 + 450803 . 1°.0,25.0,61 = 11490 (W)

CL 2 bx 2 60
- VAy nhiét truyén qua cira 1o:

H Qdéng (H) mo (H)
Qo =R+ Qcu  =64,02+11487,76 = 11551,78 (W)

b dong (D) mé — -
Qo =Qg ", Qui® =64,02+11490 = 11554,02 (W)

Béang 2.7 : Nhi¢t téa cua 1o

Mua Qr(W) | Qn(W) QbL(W) Qc(W) | Qung (W) | Q210 (W)
Mua he 3723,6 806,78 416,2 11551,78 16498 32997
Mua dong | 3733,8 809 424 11554,02 16520,8 33042

2.3.5. Téa nhigt do qud trinh lam ngudi san phim

- San phim sau khi duoc ndu chay & 16 nau, sau do rot vao cac khudn duc. Tai day
xay ra qua trinh 1am ngudi dan c6 thay dbi trang thai tir long thanh ran.
- Nhiét toa ra tir qua trinh nay dugc tinh theo cong thirc:
Qsp=0,279.G.[C}. (tg-tnc) +i+Cr. (tnc-tc)].p [W] (muc 2.2.8 - [7])
G - khdi lugng cua vat nung trong 1 gio, [kg/hl.
Gsp =500 [kg/h].(gia dinh)
Cr- nhiét dung riéng ctia san pham & thé ran, [kI/kg°C]
Thép: Cr = 0,46 + 0,000193 . (1227 + 273) = 0,7495 [kJ/kg.°C]. (bang 2.8 — [7])
Ci: nhiét dung riéng ctia san pham & thé long, [kJ/kg.°C].
Thép: Ci= 1,17 [kJ/kg°C].
tnc - nhiét d6 nong chay cua vét (tac), [°C].
ts - nhiét 6 ban dau cua vat trude khi bat dau ngudi, [°C].

Trong do:

tc- nhiét d cta vat sau khi ngudi, [°C].
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I - nhiét ham nong chay cua vat liéu, [kJ/kg].

B - hé s6 ké dén cuong do toa nhiét theo thoi gian, p = 0,5
Béng 2.8 : Nhiét toa do qua trinh 1am ngudi san pham

Gsp CI Cr |
Mt ta [°C] | tnc [°C] | tc [°C
% kgl | [kakg.oC] | [Kdkg.oC] « L€l te €] e [C [kJ/kg] B R [W]
He | 500 1,17 0,7495 | 1400 | 1300 | 354 | 96,3 |05 |72909
Pong | 500 1,17 0,7495 | 1400 | 1300 | 22 | 96,3 |05 |73609
2.3.6. Téng nhiét téa
— Angudi TS C 16 ndu
2 Q= Q% + QR + O + O +O
Bang 2.9 : Tong nhiét toa
\ nguoi TS DC sp o ndu
Mua | Qe (W) | QR (W) | QP(W) | QF (W) | Qlni (w) | 3 Qpy(W)
He 12400 5211,4 | 29000 72909 32997 152517
Pong| 12710 52114 | 29000 73609 33042 153573
2.4.  Thu nhiét birc xa mat troi :

2.4.1. Thu nhiét birc xa mat troi qua cira kinh (mua hé) :

- Cong thire tinh toan: QY¥""=11.72.73.74.1.Fiinn [W] (muc 2.3.1 - [7])

Trong do:

71 = 0,9 - 1a hé s0 ké dén do trong sudt cua ctra kinh.

72 = 0,8 - 1a hé s0 ké dén d6 bam ban cua ctra kinh.

73 = 0,75- 1a hé s6 ké dén d6 che khuit cua canh ctra .

74 = 0,95 - 12 hé s6 ké dén do che khuét cua hé thdng che ning.

Fkinh - dién tich ctia ctra kinh chiu birc xa mit troi, [m?].

| - cuong do blrc xa mat troi chiéu 1én 1m? mat phéng chiu burc xa tai
thoi diém tinh toan [W/m?], 1ay tram gan nhét 13 tram Pa Ning (tra
bang 2.20- [3]).
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Bang 2.10 : Tinh toan nhiét do birc xa mat troi qua ctra kinh

Thoi diém > Finh (M?) Mua hé
Huodng , L | T2 | T T4 ,
(thang 7) Fes + Fem I(W/ mZ) bekmh(w)
Bic 13h 83,1 79,2 3376,3
Nam 13h 83,1 0 0
09|08 |0,75]| 0,95
Tay 13h 30,03 216,6 3336,8
DPéng 13h 34,32 0 0
Tong 6713

2.4.2. Thu nhiét birc xa mdt troi QuUa mdi va twong -

- Burc xa nhi¢t qua mai dugc chia lam 2 phén: burc xa truyén vao nha do chénh léch

nhiét do va buc xa truyén vao nha do dao dong nhiét.

- Cong thuc tinh toan:
Qmi =QA + QA= [Kmsi.(t™-t )+a LA ]F (W) (muc2.3.2-[7])
bx bx bx g T T T i

Trong do:

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

QAt - Kmai.(tTB -t )F
bx tg T

Km - hé sb truyén nhiét ciia mai
Km = 2,414 W/m? (Bang 2.3)
Fmai - dién tich mai. Fms = 557,6 m2

tr - nhiét do trong nha vao mua he, tr = tH= 35,4°C

mai

tif - nhiét do trung binh tong ngoai nha cua thang néng nhat (°C)
{TB—{TB. P17
g N

oN

t{2 - Nhiét do trung binh cta khong khi ngoai nha

t{P=29,3°C (Tra bang 2.2 — [3])

p =0,65: hé sb hép thu nhiét birc xa cua bé mat két cAu bao che, phu
thoc vao tinh chat, mau sic cta 16p vat liéu ngoai cung => chon mai
ton trang kém (Bang 2.9 — [4])

on= 23,26 : hé sd trao d6i nhiét bé mit ngoai ciia két cau (W/m2.°C)

I™8: cuong @6 blrc xa mat troi trung binh trong ngay dém.

|TB =Ylbx = 6904 =2gg (\W/m?)
bx o4 Toa

V6i Y Iox = 6904 (W/mZngay): cuong do truc xa trén mit bang (chon
tram Pa Nang bang 2.18 —[3])
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t’B = 29,3 +0,65.288— 37,35 (Oc)
9 2326

- Luong nhiét truyén qua mai qua phin xudng
QA = Kmai.(t™-t )F  =2,414.(37,35 - 35,4).557,6= 2625 (W)
bx T i

tg mai

o7 - Luong nhiét truyén qua mai do dao dong nhiét do
QY = or. Act. Fimai (W)

ar — Hé sd trao d6i nhiét bé mat ngoai ctia két cau, or = 8,72 W/m2.°C
N 9
A.x: Bién o dao dong cia nhiét d trén bé mat bén trong. Aer= 1
Aug: Bién do dao dong ciia nhiét do tong hop ngoai nha
Attg - (Attd + AtN).\Il
AN: Bién d6 dao dong cua nhiét do n%oéi nha
AN={I8 _ 1B
max N
t13 . (°C): nhiét do trung binh do luc 13h ciia thang ndng nhét (thang 7)
ti% = 34,4°C; t™=29,3°C
N

max
AN=34,4-293=5,1(°C)
Atd: bién d¢ dao dong cua nhiét d6 twong duong do buc xa Mat Troi gay ra:
Imax _ |TB)

A%d: p(
Oy

Trong d6: Imax = 543,7 (W/m?) 1ay theo tram Pa Néng (bang 2.20)
[max — [TB= 5437 — 288 = 509,08 (W/m?)

td _ p.(IM> _ 1By 0,65.(543,7-288) 0
A= = =714 (0C)
) t on 23,26 )
y: hé so hiéu chinh do su léch pha AZ =Zmax — Zmax va ti s0 gitta bién do
ted tn

cua dao dong nhiét d¢ tuong duong va nhiét do bén ngoai.
ZtmaX:13 gio, ZM*=15 gi0 - AZ =15-13 =2
td tn

o A AT Ty .
- Duavaotisd: = —=1,4=>"Y =0,96 (bang 2.10 - [2])
AN 51

- Bién d6 dao dong cua nhiét do tong hop ngoai nha:
A9 = (At +AN).y = (7,14 + 5,1). 0,96 = 11,75 (°C)
- Bién do dao dong cua nhiét do trén bé mit bén trong:

A{g 11,75

_ _ - 0
Am=, == =39C
v: hé s6 tat dan cua dao dong nhiét do, v = 1( ddi voi mai ton mong) va v =3 ( ddi
v6i mat x5p)

Q&T: at.Acr.Fmgi = 8,72. 3,9. 557,6 = 19044 (W)
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- Vay QMi= QM+QAT = 2625+ 19044 = 21670 (W)
bx bx bx
2.4.3. Téng nhiét birc xa mdt troi -

Bang 2.11: Téng nhiét blirc xa mat troi

Mua Qlish (W) QUi (W) > Qp (W)
He 6713 21670 28383

2.5. Tinh toan nhiét thira bén trong cong trinh :

- Tbng nhiét thira vao mua hé: Qui" = Qua” + Q! — Quanic™ (W)
- Tong nhiét thira vao mua dong: Qumu® = Qe — Qrna® (W)

Bang 2.12: Tdng nhiét thira bén trong cong trinh

Ton that nhiét Toa nhiét Thu nhiét
Mua Q thtra (W)
2 Q1 (W) 2 Qv (W) 2. Qex (W)
He 6528 152517 28383 174372
bong 18770 153573 0 134803

2.6.  Tinh toan nhiét d9 sau budng phun am :

- Nhiét d6 khong khi ngoai troi trong ddi cao 1 34,4°C, nén khi 1y truc tiép luong
gid nay vao trong phan xudng thi s& rat cao vi vay, ta dat budng phun am dé luong nhiét
giam xudng réi méi dua vao trong phan xudng.

- V6i diéu kién khi hau & Pa Ning c6 nhiét d6 ngoai nha 1a ty = 34,4[°C], d6 4m tuwong
d6i = 75,3 [%], khong khi s& di vao budng phun am, khi d6 nhiét do ctia khong khi s&
thay d6i nhu sau: ty = 32 [°C], d6 4m: = 90 [%] (dwa vao biéu db Id - [7]).
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I4

34.4°C §

Hinh 2.8 : Tra nhiét d6 sau budng phun am

2.7.  Tinh toan hut nhiét cac thiét bi téa nhiét :

2.7.1. Hiit nhigt tai 16 ndu :
- Trong phan xudng lam viéc ¢6 2 16 ndu nén ta s hiit nhiét toa ra tir 1o nau bang cach
st dung chup hat duoc bd tri phia trén dinh 10.
Ee rm3m]
Fn
Trong dé: Fe, Fn - dién tich tiét dién miéng chup, ngudn nhiét, [m?].
Lai - luu lwong dong ddi luu,
Ly = 64. V0 . F,2.Z =684,15 [m3h].
Z - khoang cach tir bé mit ngudn nhiét dén miéng chup
z=1[m].
Qui - nhiét ddi luu bén trén ngudn nhiét [W]
Qa=0ar.Fr. (th-txg)= 241,3 [W].
g - hé sb trao ddi nhiét d6i luu [W/m?2.°C]
ag = 1,5. 3v/ty-tyg= 4,36 [W/m2.°C].
th, txq - nhiét do bé mit ngu?)n nhiét va khong khi xung quanh,
[°C].
- Chuyp hut cua 10 nung: Khoang cach Z =1 [m].
- Chiéu rong ctia chup: 1,2+ (0,4.Z.2)=2[m].
- Chiéu daiciachup: 1,2+ (0,4.Z.2)=2[m].

- Luu lugong hut cua chyp: L= L -
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Bang 2.13 : Két qua tinh toan luu lwong hit nhiét tir ndc 10 nau

Tén |Fn | Fc Z tn txq Qg Qi Lai 2L
thiétbi [m?][[m?3] | [m] | [°C] | [°C] | [W/m2°C] | [W] | [m3h] [m3/h]

Lonau 2,25| 4 1 60 |[354 4,36 241,3 |684,15 |1216,3.2=2433

- Chon dudng kinh éng hat: d = 400 [mm].

- Vantéctrongéngla: V =t = ¥ =2 69 [mys].
1 F 70423600

- Vi210 ndu nim gan nhau ta ghép 2 éng hut cuc bd & 2 10 ndy duoc nhap chung
thanh 1 éng roi dua 1én troi. Chon duc‘mg kinh 6ng hut 1a: d = 540 [mm].
A X X \ _ 4.1216,3.2
- Vantoctrongongla:V =L = =3 [m/s].
2 F 705423600

2.7.2. Hut nhiét tai khuon duc :
- Trong phan xudng lam viéc ¢ 2 khudn dic nén ta s& hat nhiét toa ra tir khudn bang
cach sir dung chup hit duoc bd tri phia trén dinh khuon duc.
Fe
- Luu luong hat cua chup: L= La . [m3/h]
Trongdo:  Fe, Fn- dién tich tiét dién miéng chup, ngudn nhiét, [m?].
Lai - luu lwong dong ddi luu,
C J S —
Ly = 64.VQa. F,2.Z = 684,15 [m3h].
Z - khoang cach tir bé mit ngudn nhiét dén miéng chup,
z=1[m].
Qui - nhiét ddi lru bén trén ngudn nhiét [W]
Qgr=oa.Fr. (th-txq)= 241,3 [W].
g - hé sb trao doi nhiét doi luu [W/m?2.°C]
dq; = 1,5. 3\/tn‘txq: 4,36 [W/mZOC]
tn, txq - nhiét do bé mat ngudn nhiét va khong khi xung quanh, [°C].
- Chuyp hut ctia khudn duic : Khoang cach Z =1 [m].
- Chiéu rong ctia chup: 1,2+ (0,4.Z.2)=2[m].
- Chiéu daiciachyp: 1,2+ (0,4.Z.2)=2[m].

SVTH : Lé Luu Kiéu Uyén GVHD : TS. Nguyén Dinh Huan 27



Tén dé tai: Thiét ké hé thong thong gi6 va kiém sodt 6 nhiém méi truong khéng khi cho nha may co khi KU tgi DN

Bang 2.14 : Két qua tinh toan luu lwong hat nhiét tir ndc khudn dbc

Tén | Fn | Fc Z tn txq Qg Qui Lai 2L

thiét bi [m?] [[m3 | [m] | [°C] | [°C] | pW/m2oC] | [W] | [m3h] [m/h]

Lonau [2,25| 4 1 60 | 354 4,36 241,3 | 684,15 | 1216,3.2=2433

2.8. Tinh toan luu lwgng théng gié :

2.8.1. Tinh toan luu luwgng thong gio :

- Bén trong phan xuéng, tai khu vuce dit 10 ndu va khuén dac. Tai day lugng nhiét 16n
s& tOa ra tir hai thiét bj trén, vi vay ta can dat chup hut tai hai thiét bi nay. Khi st dung
chup hut né s€ lam giam di 70% lugng nhiét thira phat sinh, [wgng nhiét con lai 1a 30%
thi thiét ké cac miéng thoi. Nhiét thira toa ra tira néc 10 QL = 806,78 [W] c6 hé thong
hut nén khong tinh téa nhiét vao phong. Vi vay lugng nhiét thira can duoc thong gio:

- Qth = Quira - QN - 0,7Qsp = 174372 — 806,78 — (10,7 . 72909 )= 122529 [W].

- Nhi¢t thtra cua phan xudng la: Quua = 122529[W] = 441104 [Kj/h]

- Luu luong thong git: Ltg = 28—
C.(tr-ty)y

Trong d6:  C - ty nhiét cia khong khi kho C = 1,005 [kJ/Kg.°C].
tr- nhiét d6 khong khi hut ra, tr = tuv + a. (o - huv).
tvy - nhiét d6 khong khi trong phong tai ving 1am viéc 1ay bang nhiét
dod tinh toan trong phong vao mua hé
tuiv = t? = 35,4 [°C].
a - hé s6 ké dén sy ting nhiét 6 theo 1m chiéu cao nha xuong
a=1-15[°C/m].Chona=1,2.
ho -khoang cach dung tir mit san dén tim cira khong khi ra
ho =10 [m].
hwy - chiéu cao ving lam viéc, khoang 1,5 - 2m, chon 2 [m].
tr = tuv + a.(ho - hwy) =354+ 1,2.(10-2) =45[°C]
tv - nhiét do cua khong khi thoi vao phong lay bang nhiét d6 sau khi
di qua budng phun am, ty = ty = tpr = 32 [°C].
Y - trong lugng riéng cua khong khi ¢ 32[°C].

y=—2 = 38 __1 15 (kg/ md)

2734t 273+32
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- Luu lugng thong gié cho phan xudng:
——On 441104 = 29359 [m3/h]
TG c(tty)y  1,005.(45-32).1,15

2.8.2. Tinh sé miéng thoi :
- Luu lwong mdi miéng thoi 1a 800 - 3000 (m3/h)
- Khoang cach gitra cac miéng = (4 - 6) m.

- Chon s6 miéng thdi 1a: n = 24 (miéng théi). Trong d6 c6 2 miéng thdi loai batuarin
30000

- Vay luu lugng timg miéng thoi 1a: Lmt = = 1250 (m%/h)
24
- Hésdantoanlan= L = 3000 =102
L1 29359

2.9.  Tinh toan budng phun am :

- Céc budc tinh toan budng phun am ( Trang 218 —[8] )

2.9.1. Chen lwu toc khéng khi di qua tiét dign ngang ciza busng phun pwy,

- Théng thudng ngudi ta chon pwy = 2,8 + 3,2 kg.m?/s, chon pwy, = 2,9 [kg.m?/s]
2.9.2. Xdc dinh kich thwdc co béin ciia buéng phun :

- Tiét dién ngang caa budng phun:

G
Fo=— =hxbn?

pwi
Trongdo: G —luu lugng gi6 da dudce xac dinh
G
Fp= _ 30000 _ 287 m?

pwr 3600 x2,9
h 14 chiéu cao budng phun
h=2-25[m],chonh=2[m]=>b=1,4[m],chonb=2
Tu chon chiéu dai buéng phun 1 5 [m]

2.9.3. Xdc dinh cdc thong sé dic truwng khdc ciia buéng phun :

- Chon s6 ddy phun Z: nam trong khoang 1 + 3 ddy, chon 2 diy

- Céch bb tri cac day voi phun: thuan nghich

- Ché d6 phun: phun tho

- Chon loai miii phun: Miii phun goc Y-1 cua Nga

- Chon duong kinh miii phun do =4 mm

- Chon mat d6 miii phun trén tiét dién ngang ctia budng phun n, chon n = 16 cai/m?
- Tinhsd mii phunN=Fp.z.n=2,87.2.16 =92 cii

- Tinh lwong nudc can phun: Gn = p.L = 1,5.30000 = 45000 [kg/h]
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Trongdé: L - Luu lugng khi can phun 4m
p - Hé s6 phun am p > 1 (kg nudc/kg khéng khi), ta chon u = 1,5
- CAu tao dan phun:
- Bérdng chin nuée trude a= 120 mm
- Bé rong chan nude sau b = 185 <+ 250 mm, ta chon b = 200 mm
- Cac kich thudce khac: ¢ = 200mm, m= 660 mm, n =400 mm, p =600
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CHUONG 3 : PHUONG AN THONG GIO VA TINH TOAN THUY LUC

3.1. Luachgn phuwong an thong gié :

3.1.1. Théng gio tw nhién :

- Thong gi6 ty nhién 1a phuong an gitp khong khi bén ngoai duoc luu chuyén vao
phan xudng madt cach ty nhién ma khong can st dung cac thiét bi hd trg nhu quat.
- Uudiém:
+ Khong ton chi phi, tiét kiém ning luong.
+ (o6 khd nang thong gid véi luu lugng 16n (tuy thude vao dién tich cua ctra va luu
lugng gid)
- Nhuoc diém :
+ Phuong phéap nay hoat dong phu thudc hoan toan vao diéu kién gio6 tu nhién,
khong thé diéu chinh hoic tiét giam
+ Doanh nghiép can c6 thém thiét bi phu trg (nhu quat, diéu hoa,...) vao nhiing
ngay it gio.
+ Khong thé bao dam diéu kién 1am viéc cho nguoi san xuét duoc do lugng nhiét
thira 16n.

3.1.2. Phwong dn thong gio co khi :

- Théng gid co khi 1a str dung céc thiét bi diéu chuyén khong khi. O mirc d6 don gian
1a sir dung céc quat gi6 dé phu tro thong gi6é tu nhién, tao ra dong di luu cudng bic
trong phong. Ttc 13, viéc thiét ké hé théng thong gi6 nay gitip dua khong khi tir trong tir
truong bén trong phong ra ngoai hodc ngugc lai nho tac dong cua quat va dong co.

- Quat c6 nhiém vy dua khong khi trong lanh tir bén ngoai vao. H¢ théng hut chi dat
tai mot s vi tri nhat dinh trong phan xudng nhu nhu 1o niu thép, bé ma, cac may moc
phat sinh ra nhiéu bui nhu: may mai... do vay goi la h¢ théng hut cuc bo.

- Uudiém:

Pua khong khi sach vao bén trong nha noi cong nhan lam viéc
Khi bi 6 nhiém duoc hat bang cac chup hut ra ngoai tai noi phat sinh
C6 kha ning thay d6i hodc duy tri luu luong khong khi can thiét tuy theo diéu

Kién khi hau nhiét 6 khong khi ngoai troi va toc do gid

+ o+ + o+ o+

Chu dong trong viéc quan 1y, van hanh ciing nhu khi ¢6 sy ¢6 xay ra
- Nhuoc diém :
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+ Chi phi dau tu 16n, chi phi van hanh cao

+ Khéng bén ving
3.1.3. Phwong dn thong gio tw nhién két hop thong gié co khi -

- Trong trudng hop két hop thong gid ty nhién va thong gi6 co khi thi hi¢u qua xir 1y
cao hon dé dam bao moi trudong lam viée an toan va lanh manh. Chi phi cho théng gid

theo phuong an nay chi cao hon thong gi6 tu nhién.
3.1.4. Lwa chon phwong dn thong gio .

- Dua vio uu, nhugc diém cia timg 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 tu nhién két
hop co khi sé& 13 su lya chon cua toi dé ap dung cho thiét ké hé thong thong giod trong
phan xudng cia minh.

- Trong qua trinh thong gi6 co khi, d6i voi nhiét dd ngoai troi s& lay theo gia tri 16n
nhat theo dja phuong ctia minh. Tra bang 2.3 — [3] nhiét d6 trung binh thang néng nhat
ciia Pa Ning 14 34,4 °C, nhiét d6 nay twong d6i kha cao khi thoi vao nha dé khir nhiét
thira. Vi vay, t6i dé xuat phuong an str dung budng phun 4m dé 1am lanh khong khi nhim

lam giam bat luu lugng thong gio.

3.2.  Vach tuyén hé thong thong gié :

- V6i tong s6 miéng thoi 1a 24 trong d6 22 miéng thoi loa ba ting va 2 miéng thoi
baturin da tinh toan & phﬁn trén. Theo mat bﬁng tu gia dinh, tiép tuc vach tuyén duong
dng thong gi6 theo s6 miéng thdi va chd lam viée ctia ngudi cong nhan ta tién hanh vach

tuyén cho hé théng théng gié trong phan xudng, véi 2 phuong an nhu sau:
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Hinh 3.2 : Vach tuyén phuong 4n 2
- Co s lya chon phuong an vach tuyén:
+ Phuong an 1: S6 lugng duong 6ng it tiét kiém chi phi duong 6ng, khi tinh ton
thit toan phan thi nho hon phwong an 2
+ Phuong 4n 2: S6 lugng duong 6ng nhidu gay ton kém, ton that toan phan 16n hon
phuong an 1.
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- Vay, phuong an 1 s& phu hop cho viéc thiét ké hé thong thong gid cho nha may véi

mong muon tiét kiém chi phi, té1 gian cho nha may.

3.3.  Tinh thiy lyc hé thong thong gié cho nha may va lwa chon thiét bj :

3.3.1. Chon vi tri mi¢ng théi va loai miéng thoi :

- Trong cac phan xudng san xuit, nhiém vu chinh cua cic miéng thdi 1a cung cip
khong khi sach dugc thoi truc tiép vao ving 1am viée cta cac cong nhan. Vay nén viée
bb tri timg miéng thdi sao cho hop 1y dé tao moi truong 1am viéc thoang mét. [7]

- Miéng thoi duoc chon 1a miéng thdi loa 3 tAng véi 14 huéng dong diéu chinh duoc.

- Van tdc trung binh tai vi tri 1am viéc cta cong nhan yéu cau dat tir 0,5 =1,2 [m/s].

- Chon chiéu cao dit miéng théi 1a 3 [m] so voi san nha.

- Chiéu cao lam viéc ctia cong nhan, chon hy = 1,5 [m] (h1 = 1,2 = 1,5m).

3.3.1.1. Miéng théi loaba tang :

Vin tbc trung binh tai miéng thoi loa 3 ting:
c ="="Y=124mis).

0 F o028
Trongdo: L - Luu lugng miéng thoi: L = 1250 [m¥h] = 0,347 [m¥/s].

F - Dién tich miéng thoi dudng kinh dng d = 280 [mm]

nD? _ 1.0,562
D=2d=560[mm].VayF =" = """ =0,25[m?].
4 4

3.3.1.2. Miéng théi batuarin :

- Pbi voi cac khu vyc dit thiét bi nhu 160 nau va khuon duc, ta nén dat miéng thoi
Baturin dé thoi khong khi phuc vu cho mét ving lam viéc.

- Van tdc trung binh tai miéng thoi baturin:
L 0,347

C = _ = -

0 F 028

Trong d6:  L- Luu lwong miéng thoi, L = 1250 [m3/h] = 0,347 [m3/s].

F - Dién tich miéng thoi (dudng kinh éng d = 280 [mm])

2 2
D = 2d =560 [mm]. Vay F =" ="%*% —0,25 [m?.
4 4

= 1,24 [m/s].

3.3.1.3.  Vén téc trung binh tai vi tri lam viéc ciia cong nhan:

0,226
Cx: CO. ﬁm [m/S]

d

Trong d6:  a- hé s6 chay réi, ddi v6i dng c6 hinh try c6 loa ngan a = 0,08.
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X - khoang cach tinh tir mi€ng théi dén chi€u cao lam viéc ctia cong

nhan, [m].
X=hy-h1=3-15=1,5[ml].

- Dbi voi miéng thdi L = 1250 [m¥/h]:
0,226
Cy=124. TB15,, 145

0,28

- Ta thdy (0,5 < Cx < 1,2 [m/s]), vay chon chiéu cao dit miéng thdi ho = 3 [m] 13 hop
ly.

= 0,49 [m/s].

3.3.2. Tinh todn thiiy lic cho hé thong thong gio

3.3.2.1. Phwong phap tinh todn :

- Hé s6 ton that cuc bo & trén dudng 6ng day dugc tra theo phu luc 7 trang 227 trong
gido trinh thong gié —TS. Nguyén Dinh Huan.

- Céc budec tinh thiy lwc bao gom: 4 budc

+ B1: Xéc dinh tuyén chinh va danh sé thir tu tir ngon dén gbc 1-- 2 --3 --4 -- 5--6 --7
-8 --9-Q.

+ B2: Dua vao L (luu luong) d3 biét ta ty chon dudng kinh dng sao cho dudng kinh
ong tang dan dong thoi két hop voi chon v (van tdc kinh té) sao cho né ting dan va v
nam trong khoang 5<v<12 (vén tc kinh té 1ay theo nha cong nghiép trang 134 gido trinh
Thong Gio) va két hop véi nhiét do bén ngoai cong trinh t = 34,4°C. Tir d6 ta tra ra duoc
van tdc V. ton that ap suat R va ap suit dong Pd twong tng (Tra theo phan mém DH-Ven2
pham mém tinh toan ton that ma sat).

+ B3: Lap bang tinh dé tinh cac thong sd con lai: APms ,APcb, APtp.

+ B4: Tu bang tinh thuy lyc ta s& => luu luong va ton that thuy luc dé chon quat. Voi
huéng gié chinh 1a Pong Nam chiing ta tién hanh dat quat & phia Nam trong phan xudng
co khi. Véi dién tich ctia phan xudng co khi 13 42m x 24m thi c6 24 miéng thoi khoang

cach gilra cac mi¢ng thoi la 6 m

3.3.2.2. Tinh toan thuy luc :

- Két qua bang tinh toan thuy luc tuyén éng chinh 1 - Q (Phu luc 2.5)
- Két qua bang tinh toan thity luc tuyén dng phu (Phu luc 2.6;2.7;2.8)
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3.3.3. S0 do khong gian ciia hé thong théng gio

L= 1340m'S, e & L 2900 ', e 2y e ” &~ e
e 2 D= 20rer 1 D 0 ‘
20y L 090 ™ “
e 25w
13 ey e 200rm D 0w
7 7 ‘
r'n . L8 200NT, e ) L - o
w D3 S 12 . 1
Yo » 3% < siomr
= ] Le G =
A W 20 S
. - Srw D 0w e
10 2 2
v L 2500wy or L 21507 A b » 000N,
= e D=2 3 D= 45w 3 O Mloves 2
- Ty e 10'h =
250 15 v
14 o [ 2w D 250mee D 12
" ¥
v L STIE Y, e )
4 ” 8 » “

Hinh 3.3 : So d6 khong gian hé thong thong gi6
3.3.4. Tinh toan chgn quat :
Tinh t6n that cho dng hut:
- Chon dng c6 duong kinh 1024 mm

- Tbn thét ctia doan 6ng hit: APy = ZAPms + ZAPe [kg/m?]
- Tbn thét ap suat do ma sat: APms = R . L[kg/m?]

Trong d6:  R[KG/m2.m] - Ton that 4p suat ma sat don vi Gng véi diéu kién tiéu
chuan tinh cho 1m dai ciia 6ng
R=0,077
L [m] - Chiéu dai ctia doan éng hut: L=1m
APms=0,077. 1= 0,077 [kg/m?]
- Tbn thét ap suét cuc bo: APep= Pd. Z€ [kg/m?]
Trongdé:  Pa[kG/m?] - Ap suit dong cua doan 6ng hut
P4 = 6,04 [kG/m?]
¢ - Téng hé sb strc can cuc bd cua doan 6ng hat (Phu luc 7 — [4])

- Két qua théng ké hé s strc can cuc bo trén doan 6ng hat (Phu luc 2.9)
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- Vay: APe=Pd. 3£ = 6,04 . 4,6 = 27,784 (kg/m?)
APy, = 0,077 + 27,784 = 27,861(kg/m?)

- Vay tong ton that: Y APy = 27,861 + 15,56 = 43,421 [kg/m?].

- Tur luu lwong L= 30000 [m%h] va ton that ¥ APy, = 43,421 [kg/m?] va dua vao biéu
d6 dic tinh va kich thudc ciia mét sb loai quat thong dung (phu luc 4_[7]). Ta chon duoc
loai quat can 1a quat 1T 4-70 N°12 c6 cac thong sd: s6 vong quay n = 470 [vong/phit] va
hiéu suét quat n= 78 [%].

- Cong suit dong co dién :

LqxAPq  _ 30000x43,421
3600x102xn  3600x102x0,78

= 4,54(KW)

- Bang kich thuéc quat 11 4-70 N°12 (Phu luc 2.10)

MAT CAT A-A MAT CAT B-B
. e -
!
l
[
|
l
|
i y
[,/ S | 1 |
MATBANG CHU THICH ——
H— @ PONG CODIEN
(T RO PHAN TRUYEN DONG
& MIENG DAN KHONG KHI VAO QUAT
(T MIENG DAN KHONG KHI RA QUAT
{2 QUAT

o

Hinh 3.4 : Chi tiét quat 1T 4-70 N°12
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3.3.5. Ldp bing thong ké vit liéu ciia hé thong thong gié -

81T Tén thide b Quy cach Ki higu Kich thuoe S4 wong
L L g i) L= 30000 {nety)
1 QugN'12 a 7 T\ pllen (ki) P=43421 (igim®) 1
4 Cong walt aust (V) N =454 (W)
Vian @ chich 2
2 ey ”
D= 950mnt R = 425mm 1
o /
3 'xt":m % D Ddugiich g (g D= 200mm; R = £0m 4
¥4 D = 600em; R =900m 1
o D =280 mm R=420mm 2
Noojt 45°
4 0 g i &g (o)
R=1,50) % D =800, R = 900 mm 3
D= 280mm
Dy=3080m
O Dueg it fryg (o)
D, =476mm
Ming i =
5 wogirhing D, = 580mm z
= 140mm
e Crws o g = 210mm
= 280mm
D = 2380mm; B, = 280mem: D, = 280mer | = 570mm (Vi t: 2,1,17.23} 4
0= 480mm. By = 30mer; D, = 200men | =875mm (W ¥t 12,1824} q
. D = 500w Dy = 450meeg Dy = 280mry | = 750men (VI b 4,13,19.25) 4
o acd p { £ E\kng Kt trg () D = 550mny Dy = 500y D, = 2800wm; | = 825mm (W il 5.14,20,26) K
¢ * Cres ol (e o
0 =600mme D, =550m 0, = Z80ma | = H00mm (V rt 6,15.21,27} 4
Vd
\Q‘v A D = 960mm; D\ = 850mm; D; = 800mm; | = 1426mm (Vi tri: 8} 1
D = 850mm; D, = 750mm; D, = 800memc | = $275mm (Vi ¢ 8) 1
0= 750mm; D = 600mm; O, = 600mw | = 1125mm (M ¥t 7) 1
WM 4 =
7 S E 5 0 Butrg kit Seg e} D= 280mm 2

Hinh 3.5 : Théng ké vt liéu cuia hé thng thong gid
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CHUONG 4 : TINH TOAN KHUECH TAN O NHIEM MOI TRUONG
KHONG KHI

4.1.

4.1.1. Dirliéu ddu bai

Théng s6 tinh toan :

Bang 4.1 : Thong s6 ngudn thai

Thanh phan ctia nhién liéu Luong |Chiéucao| .
. ) o , Nhiét do
Ong| Loai nhiénliéu| Ong Do
) a1 i khoi thai
khoi| nhiénliéu| Cp Hp Np| Op | Sp | Ap | Wp thy khoi T ¢C)
B (kg/h) [theo h (m)
1 | DauFO | 83,40 | 10,00 | 0,20 | 0,20 | 2,90 | 0,30 | 3,00 | 1022 22 156
ThanCam
2 64,8 | 3,8 09 |67 |08 |15 |8 975 23 145
40N
4.1.2. Théng sé khi twong tai thanh phé Pa Néing
Bang 4.2 : Thong s6 khi twong & Da Nang
Mua he¢ (thang 7))
Ong A o Do am tuong Dung am
. INhiétdo trung ) o Van toc . A )
khoi Hudng gi6 chinh . doi cua khong khi
binh(°C) gio (m/s) . ]
khong khi (%) |d (g/kg KKK)
1 29,3 Dong 1,2 75,3 19,3
2 29,3 Dong 1,2 75,3 19,3

- LAy nhiét d6 trung binh thang néng nhat trong nam ¢ Pa Nang (Dya vao bang 2.2 —
QCVN 02:2022/BXD) : ty, = 29,30C
- Do am tuong dbi ciia khong khi trung binh vao thang 7 & Pa Ning (Bang 2.10 —
QCVN 02:2022/BXD) : ¢ = 75,3 %
- Turhaigiatr: te = 29,39C va @ = 75,3 % tra biéu d6 I — d ta c6 dugc : d = 19,3
(9/kg kkK)

- Huodng gi6 chu dao : huong Bong (Bang 2.15 — QCVN 02:2022/BXD)
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- Van tbc gié muahé : v = 1,2 (m/s) (Bang 2.15 — QCVN 02 : 2022/BXD)

4.2.  Tinh san pham chay :
- Két qua bang tinh toan san phdm chay (Phu luc 3.1)
4.3. Tinh tai lwgng :
- Két qua bang tinh tai lvgng chit 6 nhiém (Phu luc 3.2)
4.4.  Tinh hi¢u suat xir Iy :
- Nong do phat thai khi: C = M; (g/md)
1 Lt
Bang 4.3 : Nong d6 phat thai cac chat 6 nhiém trong khoi
(tknoi 1=156°C, tinsi 2 = 145°C)
Nong d6 phat thai cac chat 6 nhiém trong khoi
STT Dai lugng tinh toan DPon vi | Ky hiéu Cong thuc tinh Ong1 | Ong?2
1 Khi SO2 g/m3 Csoz Cso2 = Mso2/LLt 2,55 1,12
2 Khi CO g/m3 Cco Cco = Mcol/Lt 2,57 3,17
3 Khi CO2 g/m3 Ccoz Cco2 = Mco2/Lt 130,38 | 161,12
4 Bui g/m3 Choui Coui = Muyi/LT 0,07 5,25
5 Khi NOx g/m3 Cnox | CNOx =MNOx/Lt | 0,29 0,27
Béng 4.4 : Nong do phat thai cac chat 6 nhiém & PKTC (t=25°C)
Nong d6 phat thai cac chit 6 nhiém ¢ PKTC (t= 25°C)
: , , . Ky Cong thtrc . .
STT Dbai lugng tinh toan Don vi N ) Ongl | Ong?2
hiéu tinh
. Cso2
1 Khi SO2 mg/Nm3 | Cso2 1.771 798
= Csoz» K*103
) Cco
2 Khi CO mg/Nm3| Cco 1.783 | 2.261
= Cco+K*10°
3 Khi CO2 mg/Nm3 | Cco2 Ccoz 90.568 | 114.865
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= Ccoz2 *K*103
. Chui
4 Bui mg/Nm3 | Chyi 46 3.741
= Cbgi "‘I‘(*:I.O3
CNOx
5 Nox mg/Nm3| Cnox 201,75| 194,81
= CNOx «K*103

- Theo tiéu chuan khi thai cong nghiép ddi véi bui va cac chat vé co QCVN 19:2009
ndng do t6i da cho phép ctia bui va cac chét vo co trong khi thai cong nghiép dugc tinh

theo cong thirc sau:

Trong do :

Cmax=C*Kv*Kp

e Cmax 1a nong d t6i da cho phép ciia bui va cac chét vo co trong khi thai

cong nghiép, tinh bang miligam trén mét khoi khi thai chuan (mg/Nm?d).

e Clanong do cua bui va cac chat vo co

e Kp lahé sd luu lwong ngudn thai

e Kv1ahésd ving

Béng 4.5 : Dac diém nha may sin xuat co khi

Béng thong ké phan xudng

w Dau Than
bac diém
Mua hé Mua he
Phan vung, khu vuc Loail
H¢ 56 Ky 0,6

Luu luong ngudn thai (m¥/h)

23230,18 | 13934,32

Hé SO Kp

0,9

1

Nong do C tinh theo cot

- Tinh ndng dd t61 da cho phép ctia bui va cac chat vo co trong khi thai, so sdnh voi

cot B QCVN 19:2009/BTNMT va tinh hiéu suét xtr Iy ta c6 két qua nhu bang sau:
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Bang 4.6 : So sanh v6i QCVN 19 — 2009/BTNMT (Ong 1)

Bang Nong d6 Cmax toi da cho phép trong khi thai cong nghiép

(QCVN 19-2009/BTNMT)

X Néng do Cmax . ] So sanh
Nong do C Nong dd phat thai
. (mg/Nm?3) Cmax= QCVN 19-
Thong So6 (mg/Nmd) (mg/Nm?3)
C.Kp.Kv 2009/BTNMT
B Mua he Mua he Mua he
SOz 500 270 1771,13 Vuot QC
CO 1000 540 1782,52 Vuot QC
Bui 200 108 45,84 bat QC
NOXx 850 459 201,75 Pat QC
CO2 Khoéng quy dinh

Bang 4.7 : S0 sanh v6i QCVN 19 — 2009/BTNMT ( Ong 2)

Bang Nong d¢6 Cmax t6i da cho phép trong khi thai cong nghiép
(QCVN 19-2009/BTNMT)
. Nong do Cmax | _ ,
Nong do C 2 Nong do phatthai| Sosanh QCVN 19-
Thong 6 | (mg/Nme) | (YN (Mg/Nm?) 2009/BTNMT
Cmax= C.Kp.Kv

B Mua he Mua hé Mua he
SO 500 300 797,52 Vuot QC
CO 1000 600 2260,71 Vuot QC
Bui 200 120 3741,28 Vuot QC
NOXx 850 510 194,81 bat QC
CO2 Khoéng quy dinh

- Khi do, ta c6 bang tinh hiéu suat xir Iy khi thai nhu sau

Bang 4.8 : Hiéu suat xir 1y khi thai

Théng s Né}’lg d6 Crmax (rTg/N m°) I\Ié)ng do (mgA/N m?) I;{iéu suét xtr Iy 5%)
Ong1l Ong 2 Ong1 Ong 2 Ong1 Ong 2
SO, 270 300 1771,13 797,52 84,76 62,38
CO 540 600 1782,52 | 2260,71 69,71 73,46
Bui 108 120 45,84 3741,28 bat QC 96,79
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- Nhan xét : Ong khéi 2 ¢6 hiéu suat xtr Iy cao hon so v6i 6ng khoi 1 dbi voi CO va
bui. i véi SO2, Ong khoi 1 ¢6 hiéu suat xir Iy cao hon 6ng khoi 2.

45. Tinh toan dwong kinh éng khoéi :

- Trong do:

D : dudng kinh trong ctia miéng dng khéi, (m)
w : van toc phut ra khéi miéng 6ng khoi, chon trong khoang 8-16 (m/s)
Lt : luu lwong khéi thai & diéu kién thyc té, (m®/s)

- Ong khéi 1:

XLy = 2O = 0 827 (m)

TXW mXxX12

‘-P
I+

D=+

— Chon D (éng khoi 1) = 850 (mm)
Kiém tra lai két qua: o = Lt = 4xit = *X645
F  mwxD? wx0,852

> Kiém tra két ga ta thdy w chon dé tinh toan da thoa min yéu cau van toc 6ng khoi

=11,38 (m/s)

t6i wu cho phép 13 w = 8-16 (m/s).
- Ong khéi 2:

4%3,87
D=V =V = 0,64 (m)

X
TXW TXx12

— Chon D (6ng khéi 2) = 650 (mm)
wxie = PO~ 11 67 (mis)

nxD? 7x0,652

Kiémtra lai két qua: =Lt
F

> Kiém tra két ga ta thdy w chon dé tinh toan d thoa man yéu cau van toc dng khoi
t6i wu cho phép 13 w = 8-16 (m/s).

Bang 4.9: Puong kinh dng khéi

Ong khoéi L (M3/s) D (m) w (M/s)
1 6,45 0,85 11,38
2 3,87 0,65 11,67
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4.6. Tinh chiéu cao hiéu qua ciia dng khéi :

- Céch tinh toan tham khao trang 92 sach O nhiém khong khi va xur 1y khi thai — tap 1
— GS. Tran Ngoc Chan
H=h+ Ah

. h: Chiéu cao thyc caa dng khéi, [m]
« Ah: D0 nang cua truc vét khoi, dugc xac dinh theo cong thire Davidson W.F:

Tkh(’)i - Txung quanh

W
Ah=D X (—) ¥ x (1 +
u Tnei

. D:1a duong kinh ciia miéng éng khoi, [m]
. :1a van tc phut ra khoi miéng dng khoi, [m/s]
Lr  4xlLy

w=_—
F 7T X D2

h
u=up X (P "

10 : van tde ¢ d6 cao 10 m. (1ay thong sb van tdc ta tra duge & QCVN 02:2022/BXD)
¢ n:hésd phu thudc vao do ghé ghé clia mat dat va cép on dinh cua khi quyén. Ung
v6i cap on dinh 1a cap C va chon do ghd ghé ctia mat dat1a Zo =0,1 m thitacon=0,11.
o Tknei : nhiét do khoi thai, [OK].

*  ATinesi : A6 chénh 1éch nhiét o gitra nhiét d§ khoi thai Tinsi va nhiét do moi truong
xung quanh: ATxnsi= Tnsi - Txq = tknsi - txg

* txq: nhi¢t dd khong khi ciia mdi truong.

- Tir cong thic trén, ta tinh toan dugc bang chiéu cao hiéu qua cta 2 dng khéi (Phu

luc 3.3)
4.7. Xac dinh ndng d9 khuéch tan Cxy va Cx : (Truwéc khi xir Iy)
- Tac6 mod hinh khuyéch tan Gauss (4p dung ddi v6i ngudn diém, ngudn cao).

- Néng d6 chat 6 nhidm trén mat dat:
M _yZ _HZ
= EXP ) EXP
nug, g 2g* ) ( 207 )

Cx’y

- Nbng do chat 6 nhiém theo tryc gi6 trén mat dat:
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M —H?

C —_
* =g, EXP (5

2)

- Trong d6: M: Tai lugng chat 6 nhiém (SOy) trude xit 1i, (Mg/s).
+ Ong 1: M = 16,45 (g/s) = 16450 (mg/s)
+ Ong 2: M = 4,33 (g/s) = 4330 (mg/s)
u: Van tdc gi6 tai chidu cao hiéu qua cua dng khoi, (m/s).

0,. 0,  Lan luot 1a h¢ s6 khéch tan theo chiéu ngang, theo chiéu dimg.

- Trudng hop tinh ndong d6 hdn hop ngudn thai trén mat dat cia dng khéi 1 chiu anh
huong tir dng khoi 2 va nguoc lai:

Crh = Cixy) + C
- 0y, 0, dugc xac dinh theo cong thirc sau :
oy, =aXx%8% 0, =bXxx‘+d
V6i x: khoang cach xudi theo chidu gi6 ké tir ngudn, (km)

- Cachésda, b, ¢ iy tiy cap d6 khi quyén, 1ay theo bang sau:

Bang 4.10 : H¢ ) cép on dinh C

H¢ s6 cap 6n dinh C

a b c d
104 61 0,911 0
——— ONG 1 QCVN 05 - 2023 : 0,35 mg/m3 —— ONG 2
(] O | Cwwasl [N W bwd (S [T O] Cee ]| ewtr (WG o (SR [GEI5E o
Rl .
w L = - ———— T T
“ P NG
» « = N_.;:
i i FHETN
o | J" EESS RS S e E——
prem ' ' T e
'--‘- t‘ﬂl‘w- Tobeyes [5 M ex{T M NemboOmme [T pwed Tewemger [ M | Tex{T e
< ST Dagemnes [ 4wt T amnm
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Hinh 4.1 : D6 thi ndng do Cx cua 2 dng khoi trude khi xur 1y (SO2)

L9 0

wItA MAY CO KR B oumgt?

. Cj WOS oA Lignes ©
- [LFRLE PRTU °

Daoe ordm Denaprs

S Drat- bt Zamtion O

Sumgua T
Wtrn‘nho

Oevetopmetn At

» |+ @

Go gle ) Lumm

Hinh 4.2 : Nong d6 hon hop ctia 2 éng khoi trude khi xir 1y (SO2)

4.8. Xac dinh nong dd khuéch tan Cxy va Cx : (Sau khi xir Iy)

Ta c6 mé hinh khuyéch tan Gauss (ap dung dbi voi ngudn diém, ngudn cao).

Nong do chét 6 nhiém trén mat dat:
M’ —y2 —H?
= EXP =) EXP
muag, g 2@2) ( 207 )

Cx'y

Nong d6 chit 6 nhiém theo truc gi6 trén mit dat:

; M —H2
* = Tz, EXP (5

Trong d6: M’: Tai luong chét 6 nhidm (SO2) sau xu 1i, (mg/s).

+ Ong 1: M’= (100% - Hx1.502%) X Mbandiu = (100% — 84,76%) x 16,45
= 2,51 (g/s) = 2508,16 (mg/s)
+ Ong 2: M’ = (100% - Hx1502%) X Mpandiu = ( 100% — 62,38%) x 4,33
= 1,63 (g/s) = 1628,79 (mg/s)
u: Van tdc gi6 tai chidu cao hiéu qua cta ng khoi, (m/s).
0, 0, : Lan luot 1a h¢ s6 khéch tan theo chiéu ngang, theo chiéu dimg.
- Trudng hop tinh ndng d6 hdn hop ngudn thai trén mat dat ctia dng khoéi 1 chiu anh
hudng tir ong khoi 2 va nguoc lai:

Chh = Cixy) + Cry
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Tén dé tai: Thiét ké hé thong théng gi6 va kiém sodt 6 nhiém méi triwong khéng khi cho nha may co khi KU tai DN

- 0y, 0, dugc x4c dinh theo cong thirc sau :
oy =aXxXx08% g, =bXxx‘+d

Vi x: khoang cach xudi theo chiéu gi6 ké tir ngudn, (km)

ONG 1 QCVN 05 - 2023 ; 0,35 mg/m3 ——— ONG 2
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Hinh 4.3 : D6 thi nong d§ Cx cua 2 ong khoi sau khi xir 1y (SO2)
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Hinh 4.4 : Nong d6 hdn hop cta 2 dng khoi sau khi xtr Iy (S02)
- Nhan xét : Nong do hdn hop cua 2 dng khoi sau khi xir Iy dé dat QCVN 19 :
2009/BTNMT thi dong thoi dat QCVN 05:2023/BTNMT nén khong can dé xuit thém giai

phap, bién phap cho viéc kiém soat méi truong khong khi ¢ khu dan cu xung quanh.
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Tén dé tai: Thiét ké hé thong thong gi6 va kiém sodt 6 nhiém méi truong khéng khi cho nha may co khi KU tgi DN

CHUONG 5 : THIET KE HE THONG XU LY KHI THAI

5.1.  Lura chon thiét bi xir Iy :

- Trong PBL nay chi tap trung xu 1y SO..
- Can clr vao hiéu suét cua qué trinh xur 1y 16n hon 50% va diéu kién thuc té L=
23230,18 m/h ta lya chon thiét bi xir Iy SO21a thap hap thu c6 vat liéu dém véi dung
dich hap thu 1a Ca(OH)2 vi nd ¢6 cac vu diém sau:

« Hiéu qua hap thy SO tét (co thé dat 90 - 98%)

«  Cothé xtr Iy duoc 1 lwong bui c6 trong khi thai

« D& ché tao

+ D@ van hanh va bao tri

« Khong giy an mon thiét bi

« Gia thanh ché tao khong cao

* X ly dugc voi cac khoang nhiét d6 dao dong

« Xt ly dugc nhiéu loai khi thai hodc hon hop khi thai.
- Dung dich hap thu 13 Ca(OH)2: 14 loai vét liéu c6 nhiéu & nuée ta, ré hon MgO, ZnO,
... va hiéu suét cao hon nudc.
- V& co ban c6 thé hiéu thap xu 1y khi thai Scrubber sir dung dung dich dang long
hap thy cac chit 6 nhidm c6 trong khi thai. Dung dung dich dé hap thu va tao phan
ng chuyén cac chat doc hai c¢6 trong khi thai sang loai chat khac ¢ tinh chét an toan
hoic it doc hai hon c6 ham luong chat doc hai & mirc tdi thiéu ngudng cho phép. Thap
rira khi dugc thiét ké cho phép cac bép phun dong dung dich hip thu tir trén xudng
tiép xtc voi dong khi thai duge thu di tir dudi 1én. Khi 2 pha long va khi tiép xtic cac
chat 6 nhiém bi hap thu, tron 13n dugc loai bé Nham nang cao hiéu suat xir 1y, dam
bao duoc dién tich tiép xuc va thoi gian luu giita 2 pha; Thap Scrubber thiét ké b6
sung 16p vat liéu dém tai vi tri tiép xuc cua 2 pha. Vat liéu, d0 day cua dém sé phu
thudc vao luu luong va tinh chét cta loai khi thai can xir ly.
- Cac phan tng hoa hoc xay ra trong qua trinh xur 1y nhu sau:

CaO + H,O — Ca(OH):
Ca(OH)2 + SO, — CaS0s + H.0
2CaS03 + O2 + 4H,0O — 2CaS04.2H20
2Ca(OH), + 2CO + 02— 2CaCO; + 2H:0
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Tén dé tai: Thiét ké hé thong thong gi6 va kiém sodt 6 nhiém méi truong khéng khi cho nha may co khi KU tgi DN

- Dung dich hip thy sau khi qua 16p vat liéu dém thi dugc hing & dia thu. Dung dich
nay chtra nhiéu sunfit va canxi sunfat duéi dang tinh thé: CaS03.0,5H,0 do d6 can tach
cac tinh thé néi trén ra khoi dung dich bang cach phun dung dich tir trén xudng con thoi
khi tir duéi 16n dé oxi hoa hoan toan CaSOs thanh CaS04.2H,0 va xa xudng dudi bé
chtra can. Can dugc vét ra dinh ky. Mot phﬁn dung dich con lai dugc tuan hoan tré lai
va thuong xuyén bo sung mot luong voi sira méi.

- So d6 hé théng xir Iy SOz nhur sau:

Ra ngoai
Ong khoi |« Quat
t !
P
X »| Scruber
Khi thai

Hinh 5.1: So d6 day chuyén xir i SOz
- Khi thai duoc dua vao thiét bi Scruber dé xtr 1y.
- Khi da xir 1y s& dugc quat hat vao va thoi ra dng khoi.

- Sau d6 tir dng khoi s& thai ra bén ngoai méi trudng.
5.2.  Tinh toan hé thong xir Iy khi thai :

5.2.1. Tinh todn thdp hdp thu :

- Thé tich cta thap : V = LxT
+ Luu luong thai cta dng khoi: L1 = 6,45 (m%/s) ; L2 = 3,87 (M3/s)
+ T: Thoi gian khi luu lai trong thiét bi, T = 1+3 (s), chon T= 2 (5)
> V1=6,45x2=12,9 (m3)
> V2=3,87x2=774(md)
- Chiéu cao cong tac cua thiétbi: Her =0 x T
+ 0 Van téc dong khi qua thiét bi, o =1+3 (m/s). Chon o = 2 (M/s)
+ T: Thoi gian khi luu lai trong thiét bi: T=2 (s)
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Tén dé tai: Thiét ké hé thong thong gi6 va kiém sodt 6 nhiém méi truong khéng khi cho nha may co khi KU tgi DN

» Hcr=2x2=4(m)

- Chiéu cao xay dung ctia scruber : Hxp = Her + h1 + hy
+hy,hz : chiéu cao lap dit phia trén va phia dudi thiét bi
+h1=0,5-1(m), chon hy = 0,8 (M)

+ h»=0,7-1,2 (m), chon ho =1 (m)
> Hxp=4+08+1=58(m)
- Dién tich tiét dién ma khong khi di qua la:

+F = i = 129 = 3,225 (mZ)
o
+F=_" = 774= 1,935 (mZ)
HTC 4
- Puong kinh cta thiét bi:
IXFT 4%3,225
+Dl=\/->< =\/>< :2’2(m)
,T 3,14
AXF2 4%1,935
+DZ=\/->< =\/X :1’6(m)

T 3,14

5.2.2. Tinh todn thiy lyc :

- Xac dinh ton that qua hé théng, ton that qua hé théng gff)m: Ton that cuc b, ton
that doc duong va ton that qua thiét bi.

5.2.2.1.  Tén thit doc ma sdt :
- GOm ton that ma sat qua duong dng dy va duong éng hut
APms=RL.I.
- Trong do:

+ R: Ton that ma sat trén 1[m] dai ciia dudng 6ng tmng voi dudng kinh hinh tron &
diéu kién tiéu chuan, xac dinh bang cach tra bang, (kG/m2.m)

+ |: chiéu dai doan 6ng tinh toan (m)

Bang 5.1 : Tinh ton thit ma sat qua hé thong xir Iy SO

T6n that ma sat

Thong s0 Lt (m3h) Téng chiéu dai | (m) don viR APms(kG/m?)=R.|

(kg/m2.m)
Ong hut 23300 15 0,09914 1,4871
Ong day 23300 75 0,09914 0,7436
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Tén dé tai: Thiét ké hé thong thong gi6 va kiém sodt 6 nhiém méi truong khéng khi cho nha may co khi KU tgi DN

- Tbng ton that ma st :

APms = APms + APmsd= 1,4871 + 0,7436 = 2,2307 (kG/m?)

5.2.2.2.  Ton thit cuc by
- Cong thuc xac dinh:

AP v
cb=Y¢. % Y
- Trong do:
+ X&: Téng hé sb stre can cuc bo cia doan 6ng tinh toan, tra bang phu luc 7 (gido
trinh thong gi6 - TS Nguyén Dinh Huan).

2

+ 557 Y1 48P suat dong, tra bang phu luc 6 [7]
- Théng ké hé s6 sirc can cyc bd thiét bi trong hé thong xur Iy SO, (Phy lyc 4.1)

Bang 5.2: Ton that cuc bo qua hé théng xtr Iy SO2

, Lt |Puong kinh éng| Van t6 APch(kG/m?
Thong s6 T uong kinh ong an toc APd (kg/m?) | =z ( )
(m*/h) =AP&.3E
D (mm) v (m/s)
Onghat | 23300 850 11,41 5,46 1,95 10,65
Ongday | 23300 850 11,41 5,46 0,3 1,64

- Tong ton that ap sudt cuc bo trén dudng Ong hut va trén dudong 6ng day:

» Y APch=10,65+ 1,64 = 12,3 (kG/m?)

5.2.2.3.  Tén that qua thiét bi

- Ton that qua Scruber dugc tinh theo cach chon thiét bi AP = 153 kG/m? (Bang
11.6/262- tap 2 [117])

- Tbn thét 4p suét toan phan cta hé thng:

» APtp = APms + APcb + AP= 2,2307 + 12,3 + 153 = 167,531 (kG/m?)

5.2.3. Lwa chon quat :

Tir luu lwong L = 23300 m3h va ton that APtp = 167,531(kG/m?) va dua vao Phu
luc 4 [7], ta chon dugc loai quat can 1a quat 11 4-70 N°8 ¢ céc thong s6:

+S6 vong quay n = 1300 (vong/phit)

+ Hiéu suat quat n= 80%.
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A Ay o LgqxAP
- Congsuat cua quat: N = LAl

23300x167,531
= = 13,287 (KW)
3600x102xn,  3600x102x0,8

- Céc kich thudce cua quat 4-70 N°8 (Phu luc 4.2)
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Tén dé tai: Thiét ké hé thong thong gi6 va kiém sodt 6 nhiém méi truong khéng khi cho nha may co khi KU tgi DN

KET LUAN

Véi dé tai duoc giao “Thiét ké hé thong thong gié va kiém soat 6 nhiém moi truong khong
khi cho nha méy co kho KU tai Da Nang”. Cac van dé em giai quyét & diy gdm 3 phan
chinh:

- Thiét ké hé thng thong gi6 trong nha
- Kiém soat méi truong khong khi
- X1r Iy khi thai

Viéc Iyra chon phuong phap thong gié cho nha may phu thudc vao dic tinh san xuit va quy
mo cta phan xudng. Sau khi tinh toan chi tiét cac thong sb trong phan xudng ta dua ra cac
phuong 4n 13 thong gi6 ty nhién két hop thong gi6 co khi ¢o st dung budng phun 4m, hut
khi tu nhién két hop vdi co khi.

Viéc thong gi6 giai quyét triét dé van dé nhiét sinh trong méi truong 1am viéc, gitp nang cao

nang suat va an toan lao dong.

Déi véi bui phat sinh duge thu gom va xir Iy bang thiét bi xyclon chum, d6i v6i SO2 phat
sinh duoc thu gom va xtr Iy bang thiét bi scrubber dam bao chat lugng khong khi trong moi
truong lam viéc theo QCVN 19-2009/BTNMT va QCVN 05-2023/BTNMT.

Tuy nhién trong qua trinh tinh toan, lwa chon cong nghé van khong tranh khoi thiéu sot, kinh

mong duoc quy Thay Co va cac ban gop y dé dé tai dugc hoan thién hon.

Do an tot nghiép 1a co hoi dé em tiép can thuc té, tong hop kién thuc trong subt thoi gian
hoc vira qua. Thong qua do an tt nghiép, em da hoc dugc cach tinh toan, thiét ké hé thong
thong gi6 trong phan xudng, ciing nhu cach chon cac cong nghé xtr 1y khi thai, dén cach sap

x€p 10 trinh 1am vi¢c d€ hoan thanh mot dy an thyc t€ cho cong vi¢c cia em sau nay.
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PHU LUC 1

Phuluc 1.1: Hé sb truyén nhiét K

STT | Ténkét chu Hé s6 truyén nhiét t qua K [W/m?2.°
Kt = 1
1 Tuong T 0,015 0,22 0,015 T 1,93
872t 087 T o811 07 T 2326
1
2 Cua so Kcs = 1 0.005 1 6,088
872 7 076 T 2326
1
3 | Cua chinh Kee="] 0.002 ) 6.341
872 7 58 T 2326
1
4 Cura mai Kcm = 1 0.005 1 6,088
872 T 076 T 2326
1
5 Mai Km = 0005 001 ) 2414
872 7 58 T0039 " 2326
D&l Ri=22 Ky =045
Nén khong Dai2: R, =43 K2 =0,23
6 | cach nhiét Dai 3: R3 = 8,6 Kz =0,12
Déi 4: Ry = 14,2 Ka = 0,07
Phu luc 1




Phu luc 1.2 : Dién tich két ciu bao che

STT Tén két ciu Cong thirc tinh Két qua [m?]
PhiaPong | F=3,3.1,3.7 30,03
Cira s Phia Tay F=33.13.7 30,03
01 . L.
F=dai.cao.socra | ppia Nam | F=33.1,3 .13 558
Phia Bic F=33.1,3.13 55,8
Phiabong | 0 0
Cita chinh PhiaTay | F=3.35 10,5
02 . £
F=dai. cao. s6 cua Phia Nam | F= 3.35 10,5
Phia Bic F=3.35 10,5
Clta mai PhiaNam | F=1.0,7.39 273
03 . 2
F=dai.caosoclra | pyjagse | F=1.07.39 27,3
Mai che Phia Nam | F=42.13276 557.,6
04 o ,
F=dai.rong Phia Bic | F=42.13276 557.,6
Phia Dong | F=24.7,5- 34,32 145,7
, Phia Tay | F=24.7,5-30,03—105 139,2
Tuong
05 | =(@h)-Fes-Fcc | proNam | F=42.75-558-105 2487
PhiaBic | F=42.75-558—105 2487
Nén
Dai 1 Fi= 4 (42+24) 264
06 | Dii2 Fo=F; - 48 216
Dai 3 F3=Fy-80 184
Dai 4 Fu=(42.24 +128 — 3. Fy) 344
Phu luc 2




Phy luc 1.3 : Ton that nhiét qua két cdu bao che va phuong hudng mua hé

Loai két cAu ) ,
STT K F ATy | QrrKC | Tonthat | QrrBS
Tén két chu | Huong | W/ m?oCl | [m? | [°C] | [W] [%] [W]
bong 30,03 182,82 10 18,28
, Tay 30,03 182,82 5 9,14
1 Cua so 6,088
Nam 55,8 339,71 0 0
Bic 55,8 339,71 10 33,97
Dong 0 0 10 0
Tay 10,05 63,73 5 3,19
2 Cura chinh 6,341
Nam 10,05 63,73 0 0
Bic 10,05 63,73 10 6,37
Nam 27,3 166,2 0 0
3 Ctlra mai - 6,088
Bac 27,3 166,2 10 16,62
1
bong 1457 281,2 10 27,75
Tay 139,2 268,66 5 14,48
4 Tuong 1,93
Nam 248,7 479,99 0 0
Bic 2487 479,99 10 48
Nam 557,6 1346,05 0 0
5 Mai che - 2,414
Bac 557,6 1346,05 10 134,6
Dail 0,45 264 118,8 - -
‘ Dai 2 0,23 216 49,68 - -
6 Nén
Dai 3 0,12 184 22,08 - -
Dai 4 0,07 344 24.08 - -
7 Tong cong 6012 315
Phy luc 3




Phy luc 1.4 : Ton that nhiét qua két cdu bao che va phuong huéng vao mua dong

- Loai két cau K F AT | QrrKC | Ténthdt | QrrBS
Tén két chu | Huong [Wim2°C] | [m7] [°C] [W] [%0] [W]
DPéng 30,03 530,19 10 53
) Ta 30,03 530,19 5
1 Cira sb Y 6,088 26,51
Nam 55,8 985,16 0 0
Bic 55,8 985,16 10 98,52
DPéng 0 0 10 0
Tay 10,05 184,81 ) 9.24
2 | Cirachinh 6,341 :
Nam 10,05 184,81 0 0.00
Bic 10,05 184,81 10 18.48
Nam 27,3 481,99 0 0
3 Clra méai , 6,088
Bac 27,3 481,99 10 48.20
2,9
D()ng 145,7 815,48 10 81.55
Ta 139,2 779,10 5
4 | Tuong Y 1,93 38,96
Nam 248,7 1391,97 0 0
Bic 248,7 1391,97 10 139,20
Nam 557,6 3903,53 0 0
5 Mai che , 2,414
Dail 0,45 264 344,52 - -
‘ Dai 2 0,23 216 144,07 - -
6 Nén
Dai 3 0,12 184 64,03 - -
Dai 4 0,07 344 69,83 - -
7 Téng cong 17433 912

Phu luc 4



PHU LUC 2

Phu luc 2.1 : Thong ké hé s6 stic can cuc bo trén dudong dng chinh

Thong ké hé sé sikc can cuc bé trén dwong ong chinh
Poan 6ng Chi tiét 3 Séluwong | Y& | Tong
Ngoac 90 (R=1,5D) 04 1 0,4
Miéng thoi 1 1 1
1--2 . 1,59
Van diéu chinh 1 canh (0°) 0,04 1 0,04
Chac 3 (45°) 0,15 1 0,15
2--3 Chac 3 (45°) 0 1 0 0
3--4 Chac 3 (45°) 0 1 0 0
4--5 Chac 3 (45°) 0 1 0 0
5--6 Chac 3 (45°) 0 1 0 0
Ngoac 90 (R=1,5D) 0,4 1 0,4
6--7 0,5
Chac 3 (45°) 0,1 1 0,1
7--8 Chac 3 (45°) 0 1 0 0
8--9 Chac 3 (45°) 0 1 0 0
Loa ap quat 0,1 1 0,1
9--Q Ngoac 90 (R=1,5D) 0,4 1 0,4 0,6
Chuyén tiét dién 0,1 1 0,1

Phu luc 2.2 : Théng ké hé s suc can cuc bo trén duong 6ng phu 10-7

Théng ké hé sb suc can cuc bo trén duong 6ng phu 10 -7
Doan ong Chi tiét & S lugng Y& | Tong
Ngoic 90 (R=1,5D) 04 1 0,4
10--11 Miéng théi 1 1 1| 144
Van diéu chinh 1 canh (0°) 0,04 1 0,04
11--12 Chac 3 (45°) 0,15 1 0,15 | 0,15
12--13 Chac 3 (45°) 0 1 0 0
13--14 Chac 3 (45°) 0 1 0 0
14--15 Chac 3 (45°) 0 1 0 0
15--7 Chac 3 (45°) 0 1 0 0

Phu luc 5



Phu luc 2.3 : Théng ké hé s stc can cuc bo trén duong 6ng phu 16-8

Théng ké hé sd strc can cuc bo trén dudng dng phu 16 -8
Poan 6ng Chi tiét & S6 luong Y& | Tong
Ngodc 90 (R=1,5D) 0,4 1 0,4
16--17 Miéng thoi 1 1 1 | 144
Van diéu chinh 1 canh (0°) 0,04 1 0,04
17--18 Chac 3 (45°) 0,15 1 0,15 | 0,15
18--19 Chac 3 (45°) 0 1 0 0
19--20 Chac 3 (45°) 0 1 0 0
20--21 Chac 3 (45°) 0 1 0 0
21--8 Chac 3 (45°) 0 1 0 0

Phuluc 2.4 : Théng ké hé s stc can cuc bo trén duong 6ng phu 22-9

Théng ké hé s stc can cuc bd trén duong 6ng phu22-9
Poan 6ng Chi tiét & S6 lugng Y& | Tong
Ngoac 90 (R=1,5D) 0,4 1 0,4
Van diéu chinh 1 canh (0°) 0,04 1 0,04
23--24 Chac 3 (45°) 0,15 1 0,15 | 0,15
24--25 Chac 3 (45°) 0 1 0 0
25--26 Chac 3 (45°) 0 1 0 0
26--27 Chac 3 (45°) 0 1 0 0
27--9 Chac 3 (45°) 0 1 0 0

Phu luc 6



Phu lyc 2.5 : Tinh thity lyc tuyén chinh

Poan hl;;rnu D6 dai | Puong Van Tén that | Toénthat | Ténghésd | Ap sudtdong Ton t]?a teye | Ton thaAtIt)oan phan
5 n‘g L & '(m) kinhd | toc v | don vi R ma sat suc can Pd=v"2.p/2.g APcb=QZ§ Pd _ APms—it-pAPcb
(malh) (mm) (m/s) | (kG/m2.m) | APms=R.l | cucbd > & (kg/m2) (kg/m2) (kg/m2)
12 1250 8,5 280 5,64 0,133 1,131 1,59 1,88 2,98 411
2.3 2500 6 380 6,12 0,105 0,630 0 2,20 0 0,63
34 3750 6 450 6,55 0,097 0,582 0 2,53 0 0,58
45 5000 6 500 7,07 0,097 0,582 0 2,94 0 0,58
56 6250 6 550 7,31 0,092 0,552 0 3,15 0 0,55
6 7 7500 9,6 600 7,37 0,084 0,806 0,5 3,20 1,60 2,41
78 | 15000 55 750 9,43 0,100 0,550 0 3,20 0 0,55
89 | 22500 55 850 11,01 0,115 0,633 0 7,15 0 0,63
9 Q | 30000 55 950 11,76 0,113 0,622 0,6 8,15 4,89 5,51
Tong 15,56
Phy lyc 2.6 : Tinh thiy luc tuyén phy 10 — 7
Poan hl;gnu D6 dai | Puong Van Toén that | Tonthat | Tonghésé | Apsuatdong Ton t]:})l? teye | Ton thzzft)oan phan
6ﬁg L & (m) kinhd | tocv |don vi R ma sat suc can Pd=v"2.p/2.g APcbZQZQ Pd _ APmsipAPcb
(m3/h) (mm) (m/s) | (kG/m2.m) | APms=R.l | cucbd Y& (kg/m2) (ka/m2) (kg/m2)
10 11 | 1250 8,5 280 5,64 0,133 1,131 1,44 1,86 2,68 3,81
11 12 | 2500 6 380 6,12 0,105 0,630 0,15 2,19 0,33 0,96
12 13 | 3750 6 450 6,55 0,097 0,582 0 2,51 0 0,58
13 14 | 5000 6 500 7,07 0,097 0,582 0 2,92 0 0,58
14 15| 6250 6 550 7,31 0,092 0,552 0 3,12 0 0,55
15 7 | 7500 4,1 600 7,37 0,084 0,840 0 3,17 0 0,84
Téng 7,32
Phu luc !




Phuy lyc 2.7 : Tinh thuy luc tuyén phy 16 — 8

Poan hl;clyrnug D6 dai | D}rémg Yén Tén 'thét Tén tl}ét Té)l:lg hcq_% s6 | Apsuitdong Ton tlilgt cyc | Ton thaAtIt)(t);n phan
6rfg L km) kinhd | tocv |don vi R ma s_at sirc can Pd=v"2.p/2.g APcb=2§.P g —APms-APch
(m3/h) (mm) (m/s) | (kG/m2.m) | APms=R.l | cucbd > & (kg/m2) (kg/m2) (kg/m2)
16 17 | 1250 8,5 280 5,64 0,133 1,131 1,44 1,86 2,68 3,81
17 18 | 2500 6 380 6,12 0,105 0,630 0,15 2,19 0,33 0,96
18 19 | 3750 6 450 6,55 0,097 0,582 0 2,51 0 0,58
19 20 | 5000 6 500 7,07 0,097 0,582 0 2,92 0 0,58
20 21 | 6250 6 550 7,31 0,092 0,552 0 3,12 0 0,55
21 8 | 7500 4,1 600 7,37 0,084 0,840 0 3,17 0 0,84
Tong 7,32
Phuy Iyc 2.8 : Tinh thity lyc tuyén phy 22 — 9
Poan lll;ourlllg D6 dai | D}Iéyng Yén Tén 'thét Ton tl}ét T(A")rrlg h? s | Apsuatdong Ton %?t Y€ Tén thét toan phan
6ﬂg L km) kinhd | tocv | don vi R ma s_at strc can Pd=v"2.p/2.g APcb=i§.P d APtp =APms+APcb
(m3/h) (mm) (m/s) | (kG/m2.m) | APms=R.l | cucbd Y& (kg/m2) (kg/m2) (kg/m2)
22 23 | 1250 8,5 280 5,64 0,133 1,131 1,44 1,86 2,68 3,81
23 24 | 2500 6 380 6,12 0,105 0,630 0,15 2,19 0,33 0,96
24 25| 3750 6 450 6,55 0,097 0,582 0 2,51 0 0,58
25_26 | 5000 6 500 7,07 0,097 0,582 0 2,92 0 0,58
26_27 | 6250 6 550 7,31 0,092 0,552 0 3,12 0 0,55
27 9 | 7500 4,1 600 7,37 0,084 0,840 0 3,17 0 0,84
Tong 7,32
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Phu luc 2.9 : Thong ké hé s6 stic can cuc bd trén doan dng hut

Phu luc

Chi tiét 3 S6 luong XE Téng
Ong 13y gi6 ngoai 4 ché
- g lay gio ng \ op 36 36
Tén that (I/h=1; 0=30")
trén doan | Van diéu chinh luu luong 3
. 08 0,8 46
ong hut canh 0=20°
Chuyén tiét dién 0,1 0,1
Loa &p quat 0,1 0,1
Phu luc 2.10 : Kich thudc cua quat L] 4-70 N°12
Quat N°12 H b b1 b, b3 b4 bs L
1836 1310 | 768 | 918 | 1400 | 485 | 1470 2160
c C1 C2 C3 Ca I bs d
780 1200 1625 350 150 1050 150 600
Miéng thoi Miéng hut
A Ay Az S6 16 D D1 D, S6 16
840 890 600 16 1024 1124 1158 16
9




PHU LUC 3

Phy luc 3.1 : Tinh to4n san phim chay

Tinh toan luu lugng khi thai
STT | bai lugng tinh todn Don vi hIi<é}1,1 Cong thtrc tinh Ong1 | Ong2
. , 3 1.2 Vo= 0,089Cp +
1 | Luongkhongkhi | mchuankg |\, | g 55410 00333(0p- | 10,15 | 657
kho 1y thuyét NL sp)
Luong khongkhi | michuan/kg _
2 Am 19 thuyét NL Va Va=(1+0,0016d)Vo | 10,47 | 6,78
Luong khong khi
am thuc té voi hé s6 | m3chuan/kg B
3 | u=1216 (Chon o NL Vi Vi=aVa 14,65 | 9,49
=1,4)
Luongkhi SO, | m3chuan/kg _ N
4 trong SPC NL Vsoz | Vs02=0,683.10"-2Sp | 0,02 | 0,01
Luong khi CO trong
SPC v6in=0.01- | michuan/kg _ N
5 0.05 ( chon 1 — NL Voo | Vco=1,865.10"-2.qCp | 0,05 | 0,04
0,03)
Luongkhi CO2 | michuan/kg Vco2 = 1,853.107-2(1-
6 trong SPC NL Veoz n)Cp 150 | 116
Luonghoinuée | mchuan/kg Vh20 =0,111Hp +
! trong SPC NL Vo | 0. 0124wp+0,0016dvt | 17 | 094
Luong khi N2 trong | m3chuan/kg Vn2=0,8.10"-2Np +
8 SPC NL Vi 0,79Vt 11,58 | 7,50
Luong khi Oz2trong | m3chuan/kg _ i
9 khong khi thira NL Voz Vo2 =0,21(a-1)Va 009 | 0,06
Luong Nox trong MNOXx = 3,953.10"-
SPC kg/h MNOXx 8.(Op.BY'L 18 6,75 | 381
Quydoiram3 | michuan/kg VNOX =
chuan/keNL N | YNOXT viNowiBpNox) | 903 | 002
10 | Thétich N2 tham 3. 2
gia vio phantng | ™ NAKE | VA VNa(Nox)= 05.vNOx | 0,013 | 001
v6i Nox (Nox)
Thé tich O2 tham 3. 2
gia vio phan img | ™ CAVKE \I\/Ioz VO2(Nox)=VNOX | 003 | 0,02
v6i Nox (Nox)
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Luone SPC tdn ) VSPC =VSO2 + VCO
11 61 (%dp kiArgl mchuan/kg |\, +VCO2 +VH20+ | 1) 4| gag
A NL SC | VN2 + VO2+ VNOX+ | 1H '
o VN2(Nox)+ VO2(Nox)
Nhié¢t nang cua m3chuan/kg Qp = 81Cp + 246H, -

Phu luc 3.2 : Tinh toan lugng khoi thai va tai luong cac chit 6 nhiém

Tinh toan lwong khoi thai va tai luong cac chat 6 nhiém
. . , Don pia R o A A
STT | bai luong tinh toan Vi Ky hiéu Cong thtrc tinh Ongl | Ong?2

Luu lugng khoi (SPC)

1 | & diéu kién tiéu chuan | m%/s Lc Lc=Vspc.B/3600 4,11 2,53
(tkhoi 0C)

Luu lugng khoi (SPC)

2 o dicu kién thyc t& m®/s Lt LT = Lc(273 + tkhoi)/273 6,45 3,87
(tkhoi 0C)

Tai lugng khi SO vé6i Msop =

3 = 2,926 kg/m® /s M N 16,45 | 4,33
peoz = 496> K0 g s02 (10°Vs02Bps02)/3600

Tai lugng khi CO véi

4 pco = 1,25 kg/m?® als Mco Mco = (10°VcoBpco)/3600 | 16,56 | 12,27
chuan
Tai lugng khi CO» Meop =
5 v6i pcoz = 1,977 als Mco2 3 N 841,33 | 623,64
kg/m? chuén (10°Vco2Bpco2)/3600

Tai lugng tro bui voi 4 o
6 hé s6a=0.5 /s Mo Moy = 10aAB/3600 0,43 20,31
7 Tai lugng khi Nox als Mnox Mnox=(10"3*Mnox)/3600 1,87 1,06
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PHU LUC 4

Phu luc 4.1 : Tinh toan chiéu cao hiéu qua cua 2 6ng khoi

Ong khoi 1 2
Nhiét d trung binh(°C) 29,3 29,3
Lt (m3/s) 6,45 3,87
D (mm) 850 650
® (M/s) 11,38 11,67
Uzo (M/s) 1,2 1,2
uz (m/s) = uzo(h/10)" 1,31 1,32
AT = Tknoi - Txq 126,7 115,7
h (m) 22 23
Ah (m) 22,734 17,636
H (m) 44,734 40,636
T knoi 156 145
Txq 29,3 29,3
n 0,11 0,11

Phu luc 4.2 : Théng ké hé sb strc can cuc bo thiét bi trong hé théng xur ly SO2

Doan ong Chi tiét g S6 luong pia Téng
Ngodc 90 (R =1,5D) 0,4 3 1,2
Phéu thu hep (a=20) 0,1 1 0,1
Hut Ngoac 45(R=1.5D) 0,25 1 0,25
Loa ap quat 0,1 1 0,10 1.95
Van diéu chinh 0,3 1 0,3
Ngoac 45 (R =1,5D) 0,25 1 0,25
bay Con chuyén tiét dién 03
(vudng sang tron) 0,05 1 0,05
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Phu luc 4.3 : Céc thong sb kich thudc ciia quat 4-70 N°8

Quat N°8 H b b1 b2 b3 b4 b5 L

1236 890 518 616 870 365 926 1455

c C1 C2 C3 C4 I bs d
520 1040 1255 350 74 776 110 400
Miéng thoi Miéng hiit
A Al A S6 16 D D, D SH 15
560 636 600 16 720 760 800 16
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