BOQ LIEN BANG NGA VE
PHONG VE DAN SU, TINH TRANG KHAN CAP
- VA KHAC PHUC HAU QUA THIEN TAI
TO CHUC NGAN SACH NHA NUOC LIEN BANG
"DAT HANG CUA TOAN NGA" HUY HIEU DANH DU
"VIEN NGHIEN CUU PHONG CHAY"

, HUONG DAN AP DUNG SP 12.13130.2009 ,
“XAC DPINH LOAI NHA, TOA NHA VA CAC CONG TRINH LAP
PAT NGOAI TROI THEO NGUY CO NO VA CHAY”

Matxcova 2014

Céc tac gid:IM. Smolin,N.L. Poletaev,D.M. Gordienko,Yu.N. Shebeko ,E.V.
Smirnov (FGBU VNIIPO EMERCOM cua Nga).

S6 tay hudng dan nay duoc phat trién dua trén viéc phé duyét va thyuc hién 1énh cua Bo Tinh
trang khan cap Nga ngay 25 thang 3 nim 2009 S6 182 SP 12. 13130 2009 “Xac dinh cac loai co
sO, toa nha va cong trinh lap dat ngoai troi vé nguy co chay 1o .

~Quy trinh xac dinh va cac phuong phap don gian hoa dé tinh toan cac thong sb vé nguy co chay
nd va phan loai co s& ¢6 nguy hiém chay nd, quy trinh xac dinh phan loai nguy co chdy nd cua cac
cong trinh 1dp dat ngoai troi, thong tin v€ nguy co chay nd va cac théng tin vat 1y va tinh chat hoa
hoc cua cac chat long va vat liéu dé chay va dé chay duoc sir dung rong rai, cac chat va vat liéu dé
chay. Vidu vé tinh toan céac loai mat bang, tda nha va cong trinh lp dit ngoai troi vé nguy co chay
nd cua cac dbi tuong cu thé duoc trinh bay.

S tay huéng dan nay nham muc dich str dung thuc té cho céac t6 chire lién quan dén viéc phan
loai céc co so san xuat va kho, cac toa nha va hé thong lap dat ngoai troi theo nguy co chay nd.

1. QUY PINH CHUNG

Lién quan dén viéc phé duyét va c6 hiéu luc ciia Lénh ciia B Tinh trang khan cip Nga ngay
25 thang 3 nam 2009 S 182 SP 12.13130.2009 “Xéc dinh cac loai co sd, toa nha va cong trinh
lap dat ngoai trdi c6 nguy co chay nd,” thay thé S6 tay huéng dan sir dung NPB 105-95 “Xéc dinh
cac loai co s& va toa nha theo nguy co chay nd”.

Mirc d6 lién quan cua viéc thay thé Hudng dan st dung NPB 105-95 duogc xac dinh bang cach
dua ra cach phan loai lp dit ngoai trdi theo nguy co chdy va phuong phap tinh toan chi tiéu nguy
hiém chay dbi voi cong trinh lip dat ngoai troi trong NPB 105-03 va sau dé la trong SP
12.13130.2009 , gi6i thiéu Ban sira d6i s6 1 caa SP 12.13130.2009, 1am rd phwong phap tinh toan
dé xac dinh loai phong B4 va phuong phép tinh toan dé xac dinh kich thudc ngang ciia cac ving
giéi han hdn hop khi va hoi nuéc-khong khi c6 ndng do nhién lidu trén gidi han ndng do thip hon
ctia su lan truyén ngon lira , giéi thiéu vao SP 12.13130.2009 phwong phap tinh toan dé xac dinh
khéi luong hoi duoc lam nong dén diém sbi cua chat 1ong d& chay va d& chay, dong thoi khuyén
khich nguoi sir dung va td chire vé cac vin dé xac dinh loai co s0, toa nha va cong trinh lép dat
ngoai trdi vé kha ning chdy nd va nguy co chay nd lién quan dén cac quy dinh ciia NPB 105-
03, SP 12.13130.2009 va Huéng dan sir dung NPB 105-95 .

Mot phan quan trong ciia cac dé xuat va y kién lién quan dén mong mudn dua vao tai liu quy
trinh xac dinh va phuong phap don gian hoa dé tinh toan cac thong s6 nguy hiém chay né va cac
loai co' s6 ¢O nguy co chay nd, quy trinh xac dinh cac loai nguy hiém chay n6 lap dat ngoai troi vé
nguy co héa hoan, thong tin vé nguy co chay | nd ciing nhu cac tinh chit vat 1y va hoa hoc cua chit
1ong dé chay (chat 16ng dé chay), chét long d& chay (FL), khi d& chay (GG), bui d& chay ciing nhur




cac chat va vat liéu ran d& chay lam vi du vé tinh toan cac loai mat bé‘mg, toa nha va cong trinh lép
dat ngoai troi vé nguy co chay nd cua cac ddi tuong cu thé. Cac tai liéu thudc loai nay la ddi tuong
dugc xem x¢t trong tai liéu phuong phap nay, trong do co6 cac giai thich chi tiét vé viée st dung
thuc te cac phuong phap tinh toan dé xac dinh cac loai co s&, toa nha va hé thong 13p dit ngoai
troi vé nguy co chay né.

S6 tay huéng dan nay cung cap quy trinh xac dinh va cac phuong phap don gian hoa dé tinh
toan cac thong sd vé nguy co chay nd va cac loai co s¢ co nguy co chay nd, quy trinh xac dinh cac
loai cong trinh lap dat ngoai troi d6i véi nguy co chdy, thong tin vé cac ddc tinh nguy hiém chay
nd cla cac chét va vat liéu d& chay dugc st dung rong rai va cac vi du dién hinh vé tinh toan cho
cac loai co s0, toa nha va cong trinh lap dit ngoai troi vé nguy co chay nd cua cac ddi tuong cu
the.

S6 tay khao sat cac phuong phap tinh toan dé xac dinh loai mit bang (A, B, Bl - B4, D, D),
cong trinh (A, B, C, D, E) va cong trinh lap dit ngoai troi (AN, BN, VN, GN, DN ) d6i véi cac vu
nd, phong chay va nguy co hoa hoan trong do co6 cac loai khi d& chay, chét long d& chay va dé
chay, bui d& chay va cac chat va vt liéu rin dé chay (luu thong).

Trinh ty va quy trinh thuc hién cac tinh toan can thiét, lya chon dit liéu ban dau, cin ctr cho
phuong an tinh toan, c6 tinh dén dic thu cia quy trinh san xuat cong nghé, dugc phan 4nh trong
cac vi du dién hinh Vé tinh toan cac loai mat bﬁng, toa nha va lép dat bén ngoai dbi voi nguy co
chay n.

Dit liéu can thiét dé thuc hién cac tinh toan trén duge trinh bay trong Phu lyc. 1-4.

2. QUY TRINH XAC PINH VA PHUONG PHAP PON GIAN PE TINH CAC THONG
SO NGUY CO CHAY NO CUA KHI CHAY
2.1. Theo quy dinh tai Phu luc A [ 1 ], xdc dinh dugc khéi lwong khi dé chay (GG) m (kg) thoat
vao co s& do sy cd thiét ké.
2.2. Theo cong thirc héa hoc cia GG [ 2 ; Phu luc 1] xac dinh gia tri hé sb can bﬁng hoéa hoc
cua oxy trong phan trng chay £ st dung cong thuc (A.3)[ 1 ].
2.3. Nong d6 can bang hoa hoc ctia GG C s (% thé tich) dugc tinh theo cong thirc (A.3) [ 1].
2.4. Theo [ 3 ], nhiét d6 khong khi t6i da tuyét ddi cho mot ving khi hau nhit dinh dugc xac
dinh, tuong ung vadi nhiét do tinh toan 7 , (°C) trong phong dang xem xét.
2.5. Tu dir liéu tham khao [ 2 ; Phu luc 1] xac dinh khdi luong mol M (kg - kmol ') GG va
nhiét dung riéng ctia qué trinh ddt chay N ¢ (J - kg ™).
2.6. Mat d6 GG p ¢ (kg - m ) dugc tinh theo cong thirc (A.2) [ 1
2.7. Theo A.1.4 [ 1], thé tich tw do cta phong V's; (m ) dugc xéac dinh.
2.8. Ap suét nd du A P (kPa) ddi v6i GG quy dinh tai doan A.2.1 [ 1], trir hydro, & gia tri Z=

0,5 dugc xéc dinh theo cong thuc
, m
AP = 1,332-10% —, 1
r ‘.’:B ’ pr ' VCC‘: 2 2 ( )
2.9. D61 voi hydro, metan, etan, propan va butan, ap suat n6 du AP (kPa) theo c6 thé xac dinh
theo cac cong thirc: khoan A.2.1[ 1 ] ¢6 thé xac dinh theo cac cong thure:
- doi voi hydro ( Z=1,0)
m
AP =717+ ——; 2
l'cs " Pr ( )

- d6i v6i khi métan ( Z=0,5)
AP = 1,077 -10°

\.E pl’ : (3)

- d6i véi etan ( Z=0,5)



m

AP =1,718-10° - — ; 4)
, Vee " Ps
- do6i véi propan ( Z=0,5)
m
AP = 3,115-10° - — ; (%)
; ch " Pr
- doi véi butan ( Z=10,5)
m
AP = 4,015-10° - — - (6)
Ve Pr

2.10. Ap suét nd duA P (kPa) d6i voi GG quy dinh tai doan A.2.2 [ 1], trir hydro, & gia tri Z =
0,5 dugc xéc dinh theo cong thue

. m-H.
AP = 4,718-107° - a3

. (7

2.11. Dbi voi hydro, metan, etan, propan va butan, ap suat nd du A P (kPa), theo A2.2[ 1], c6
thé dugc xac dinh bang cac cong thire:
- doi voi hydro ( Z=1,0)

, m
AP =1,14-10% —;
, Ve ®)
- d61 voi khi métan ( Z=0,5)
m
AP =236-10° —;
i LLB (9)
- doi véi etan ( Z=0,5)
m
AP =247-10% —;
V., (10)
- do6i véi propan ( Z=0,5)
m
AP =12,19-10* —;
Ve (1)
- doi véi butan ( Z=10,5)
) s m
AP =2,16-10°- v (12)
CE

2.12. Loai phong nguy hiém chay nd dugc xac dinh dya trén gia tri thu dugc cua ap suit nd
duA P (kPa). Néu A P> 5 kPa thi phong dé thudc loai nguy hiém chay nd A. Néu A P <=5 kPa
thi phong d6 khong thudc loai nguy hiém chay nd loai A va xac dinh thém loai phong d6 tuy theo
dic tinh nguy hiém chdy va luong chét, vat liéu luu thong trong phong duoc thuc hién theo yéu
cau tai khoan 5.2 [ 1 ].

3. QUY TRINH XAC PINH VA CAC PHUONG PHAP PON GIAN PE TINH CAC
THONG SO CHAY, NGUY HIEM NO CUA CHAT LONG CHAY, CHAY
3.1. Theo khoan 2.1 - 2.7 Muc 2 ctua Huéng dan nay xac dinh gia tri ctia cac thong sb twong
g d6i v6i chat 10ng d& chay (chét 16ng dé chay) va chit long d& chay (LC).
3.2. Tu tai liéu tham khao [ 2 ] tim duoc cac gia tri cua hﬁng s6 Antoine 4, Bva C . va gia tri
ap suét hoi bdo hoa P , (kPa) dugc xac dinh bang tinhstoén theo cong thirc

p.=10" %G
3.3. Toc do bay hoi ctia chat long va khi d& chay W (kg - s ' - m 2), quy dinh tai doan A.2.7
[ 1], c6 thé dugc tinh bang cong thic (A.13,) [1]. )
3.4. Theo bang A.2 [ 1] gia tri cua h¢ s6 77 dugc chon . Trong trudng hop khong c6 hé thong
thong gi6 khan cp hodc van hanh lién tuc hé thong thong gié chung trong phong thi gia tri ciia hé



s6 i 14y bang 1,0. Néu c6 su c¢b khan cip hodc van hanh lién tuc thong gi6 chung trong phong dap
g yéu cau tai khoan A.2.3 [ 1] thi luu luong khong khi trong phong dwoc xac dinh U=4 - L,
trong d6 4 1a téc d6 trao ddi khong khi cua théng gio khan cap (s ' ) va L 1a chiéu dai cua phong,
m. Dya vao céac gia tri cua U va ¢, xac dinh dugc gia tri cua hé $6 n.

3.5. Gia tri khoi luong mol cia chét 10ng va khi d& chay M (kg - kmol ') dugc xac dinh [ 2 ;
phu luc 1, 2]. Str dung cong thirc (A.13) [ 1 ], tinh dugc cudng d6 bay hoi cia chit long va khi dé
chay W(kg-s™'-m™).

3.6. Theo A.2.5 [ 1 ], khdi lwong chét 16ng d& chay va hoi chat 1ong m (kg) di vao phong duoc
tinh toan.

3.7. Ap suét nd du A P (kPa) ddi v6i chét long va khi dé chay quy dinh tai A.2.1 [ 1], tai gia
tr1 Z = 0,3, dugc xac dinh theo cong thirc

B B m
AP =7,99-10 —Vcs - Cc:. (13)

3.8. Bdi v&i nhién lidu diesel mua dong, xang AI-93 mua dong, hexan, m-xylene, toluene, dietyl
ete, axeton va ruou etylic, ap suét nd duA P (kPa) theo doan A.2.1 [ 1] tai gia tri Z= 0,3 co thé
duogc xac dinh bang cong thic:

- cho nhién liéu diesel

m

AP = 7,144-10% - — ; (14)
Ves " Pa
- dung cho xang AI-93
m
AP = 3,936-10°% - — ; (15)
, Ves " P
- doi véi hexan
m
AP = 3,507 -10% - — ; (16)
, Ves " P
- doi véi m-xylen
m
AP = 3,440-10% - — ; 17
; I":E " Pa ( )
- doi véi toluen
m
AP =2,379-10°% - — ; (18)
, ‘ce " Pn
- do1 véi dietylen (tai ¢ p < £ kip = 34,5°C - nhiét d0 so1 cua dietylen):
m
AP = 1,859-10° - — : (19)
; ez Pn
- doi véi axeton
m
AP = 959,3 ———; (20)
, ez Pn
- doi véi rugu etylic
m
AP = 902,22+ — : 21
L‘EE ; pﬂ ( )

3.9. Ap suit nd du AP (kPa) d6i voi chit 16ng va khi d& chay quy dinh tai A.2.2 [ 1], tai gia
tr1 Z= 0,3, duogc xac dinh theo cong thirc

. m-Hy
AP = 2,831-107°" }

Ves

(22)



3.10. Pbi vai rp—xylene, hexane, xang AI-93, nhién li€u diesel, toluene, diety} ete, axeton va
rugu etylic, ap suat n6 du AP (kPa) theo doan A.2.2 [ 1 ] tai gia tri Z= 0,3 c6 thé dugc xac dinh
bang cong thirc:

- doi véi m-xylen

m
AP = 1,496-10% - —; (23)
, Vee
- d6i voi hexan
m
AP =1277-10%" —; (24)
CE
- dung cho xang mua dong AI-93
m
AP =1,251-10° - —; (25)
Ve
- cho nhién li€u diesel mua dong
m
AP = 1,234-10% - —; (26)
, Vee
- doi véi toluen
m
AP =1,159-10% - —; (27)
. ) ce
- do1 voi dietylen (tai £ p < £ kip = 34,5°C - di€ém s0i cua dietylen)
m
AP = 966,8° —;
. (28)
- doi voi axeton
m
AP = 8878 —; (29)
i |I"’::a
- doi véi rugu etylic
m
AP = 865,2+ —,
. (30)

CE

3.11. Pbi v6i xdng axeton va AI-93, ap suat nd vuot AP (kPa) theo A.2.1 [ 1] tuy theo thong

e 3
s6 V= (mrla khoi luong chat 1ong d& chay di vao phong) tai gia tri Z = 0,3, tuy thudc vao su bay
hoi hoan toan khoi bé mit tran (nho hon dién tich phong), nhiét do 7, = 45 °C va néu khong tinh
di chuyén ctia khong khi trong phong ¢ thé duoc tinh toan trong cac didu kién quy dinh va cho
cac gia tri nhiét d6 khac nhau t, st dung cong thuec:

- d6i voi axeton:

— ne _ m,,
mput, = 20°C:AP = 3384 7%, (31)
CcE
— oco _ m..
nput, = 25°C:AP = 404,1- v ; (32)
CE
m..
nput, = 30°C:AP = 4109- V*; (33)

m.
nput, = 35°C:AP = 417,7-—; (34)



m..

4245 —=; (35)

I

npu t, = 40 °C: AP

Va
3 , B m,
nput, = 45°C:AP = 431,3-"{,—; (36)
’ cE
- doi voi xang AI-93:
m,
nput, = 20°C:AP = 993,6-T'“; (37)
CE
_ ee 3 m,
nput, = 25°C:AP = 1010,6 - —; (38)
CE
m,,
nput, = 30°C:AP = 1027,6-?'“: (39)
CE
m,,
nput, = 35°C:AP = 1044,6-7‘“; (40)
CE
a ; a m,,
mput, = 40°C:AP = 1061,6*7; (41)
CE
B i B m,
nput, = 45°C:AP = 1078,6-17. (42)

3.12. Loai phong vé murc 6 nguy hiém chay nd duoc xac dinh dua trén gia tri thu dugc cua ap
suat nd du AP (kPa). Néu AP > 5 kPa thi phong thudc loai chay né A (B). Néu AP <5 kPa thi
phong khong thudc loai chay nd A (B) va tién hanh xac dinh thém loai phong tuy thudc vao dac
tinh nguy hiém chay nd va lugng chat, vt liéu luu thong trong phong theo yéu cau ciia khoan 5.2

[1].

4. QUY TRINH XAC PINH VA CAC PHUONG PHAP PON GIAN PE TINH CAC
THONG SO MUC PQ NGUY HIEM CHAY NO CUA BUI CHAY
4.1. Theo quy dinh tai Phu luc A [ 1 ], xac dinh duoc khéi luong bui chay m (kg) lo ling trong
thé tich ctia phong do tinh hudng khan cép giy ra.
4.2. Ap suét nd du AP (kPa) d6i v6i bui dé chay theo A.2.2 [ 1 ] tai gia trj Z=0,5 dugc x4c dinh
theo cong thirc

m- H,
AP = 47,18

(43)
CB

trong d6 Ht 1a nhiét chay cua chat d6, MJ - kg ™!

4.3. Viéc tinh toan néng do can béng héa hoc cta nhién liéu ran véi cong thirc hoa hoc da biét,
bao gém, vi dy, cac nguyén ti C, H, N, O, P, Al trong khong khi, dugc thuc hién trén co s¢ phuong
trinh héa hoc cho qua trinh oxy héa chat nay véi khong khi ¢6 cong thirc tong (02 + 3, 77N 2 ) tao
thanh san pham phan tmg twong tng sau: CO, , H,0, N2, P2 Os , AL, O3 , v.v. Céc san pham tuong
tac nguyén tir dugc dé cap co thé dugc tim thy trong cudn sach ciia V.T. Monakhova [ 4 ].

Doi v6i mot chét rén co cong thirc téng hoa hoc chua xac dinh, gia tri néng do can béng hoa
hoc pst, x €O thé duoc xac dinh bﬁng thuc nghi€ém, vi du, trong cac thi nghiém tiéu chuén dé xac
dinh nhiét d6t chay, trong d6 can phai do thém su giam khdi luong oxy A mo trong budng dbt trong



moi trudng oxy cia phin mau thir cua chit ndy Amx: psx= (Amx/ Amo) - Mo, trong
d6 M o~ 0,24 kg - m ~ 1a khdi luong oxy co trong 1 m * khong khi c6 thanh phan binh thudng &
nhiét d§ phong.

4.4. Loai phong vé nguy co chay nd duge xac dinh dya trén gia tri thu duoc cua ap suét nd vuot
qua AP (kPa). Néu AP > 5 kPa thi phong thudc loai nguy hiém chay no loai B. Néu AP < 5 kPa thi
phong khong thudc loai nguy hiém chay nd loai B va xac dinh thém loai phong tity theo tinh chat
nguy hiém chéy va sd luong cac chét, vat lidu luu théng trong phong duge thuc hién theo yéu cu
tai khoan 5.2 [ 1 ].

5. Vi DU PAC BIET VE TINH TOAN LOAI NHA O VA TOA NHA THEO NGUY HIEM
NO, CHAY
5.1. Phong cé khi dé chay

Vidul

1. Dit liéu ban dau.

1.1. Phong pin c6 thé tich ¥, = 27,2 m> duoc trang bi pin SK-4 gdm 12 pin va SK-1 gém 13
pin.

1.2. Nhiét d6 khong khi tuyét dbi ti da theo [ 3 ] tai khu vuc xay dung 1a 38°C (Ekaterinburg).

1.3. Giai thich phuong an thlet ké cho giai doan bat loi nhit lién quan dén vu nd.

1.3.1. Khi tinh toan &p suat vuot qua cua vu nd, khoang thoi gian bét loi nhat lién quan den vu
nd, lién quan dén viéc hinh thanh va sac pin da xa hoan toan vai dién ap trén 2,3V trén mdi cell
pin va gia tri cao nhat cua dong sac, vuot qua bdn lan dong sac toi da, duoc léy lam phuong an
thict ke.

1.3.2. Pin duoc sac véi cong suat dinh mirc tdi da (Ah). S6 lugng pin duoc sac ddng thoi duoc
thiét 1ap tiy thudc vao diéu kién hoat dong, cong suat va dién 4p ctia nguon dong ngoai. Thoi gian
hydro di vao phong tuong tng voi giai doan sac cudi cung voi luong khi thoat ra doi dao va duogc
liy bang 1 gio ( T= 3600 s).

1.3.3. Nhiét d6 tuyét d6i tbi da ctia khong khi bén ngoai tai khu vuc dong dan cu (vang khi hau)
theo SNiP 23-01-99 " [ 3 ] dwoc 1ay lam nhiét d6 thiét ké.

1.4. Tinh toan luong hydro di vao phong khi sac pin.

1.4.1. Khéi lwong hydro duge giai phong trong mot nguyén t6 & trang thai can bang dong dugc
thiét lap gitra cuong d6 dong dién nap va luong khi thoat ra 1a:

M 1A 1 1-1073 8 A el
— e —— - - =1,036-10 " kr-4 "-c,
I'‘T F Z 965-10% 1

trong d6 F=9,65 - 10* A- s ‘mol "' - Hang s6 Faraday; 4 1a don vi kh6i lwong nguyén tir ciia
hydro, b?mg lamu=1"-10"3kg -mol';Z=1 - hoa tri hydro; I - dong sac, A; T - thdi gian sac
udc tinh, s.

1.4.2. Thé tich hydro di vao phong khi sac nhiéu pin, m 3 , ¢6 thé duoc xac dinh theo cong thirc

1,036-107°
=—4-[I, 'n, + 1, n, +--+ I, -n;] - 3600,
Pr

trong d6 p ¢ 1a mat d6 ctia hydro & nhiét d6 khong khi thiét ké, kg - m = ; I; - dong sac ti da
cuapinthtri, A; nilaso luong pin cta pin thir i . Mat do cua hydro dugc xac dinh theo cong thire



M s
= —,KI'''M
Pr Vo (1+a-ty)

trong d6 M 13 khdi lugng ciia 1 kilomol hydro, bang 2 kg - kmol ™! ; V¢ 14 thé tich kmol khi &
diéu kién thuong, bang 22,413 m 3 -kmol ' ; a = 0,00367 d6 ' - hé s gidn nd nhiét cua khi; 7, -
nhiét d6 khong khi thiét ké, °C.
Dong sac tdi da duoc léiy theo GOST 825-73 “Pin chi dé lép dat ¢d dinh”.
1.5. Ndng d6 can bang hoa hoc ciia hydro Cst auee tinh theo cong thire A3 [ 1 ]:
100

C., =——
T 1448405

= 29,24 % (06.);

o a G
B - O o 4 - 5 —‘ e
1.6. Mat do hydro ¢ nhiét do khong khi tinh toan s€& bang:
2
Py = =0,0783 kr - M~°.

22,413 (1 + 0,00367- 38)
1.7. Thé tich hydro di vao phong c quy khi sac 2 dc quy SK-4 va SK ™' s& la:
. 1,036-107°
i ~0,0783
1.8. Dung luong trong cﬁa ph(‘mg pin sé la:
., =08V, —08 27,2 = 21,76 M3,
2. Ap sudt n6 du AP clia hydro trong phong ac quy theo cong thirc (2 ) Cho phép s& bang:
1,046

= 34,5 klla.

[4-9-13+ 4-36-12]-3600 = 1,046 m°.

= 717 —= = 717 =
‘ CE pl‘ " CE ? 76

Do ap suat nd vuot qua tinh toan 16n hon 5 kPa nén phong a dc quy phai duoc xép vao loai A.

3. Tinh toan ap suit nd du AP cua hydro trong phong ic quy, co xét dén hoat dong thong gio
khan cdp hodc van hanh lién tuc thong gié chung dap tmg yéu cau tai khoan A.2.3 [ 1] (thoi gian
hydro di vao thé tich ctia phong 7= 3600 s).

3.1. Véi toe d6 trao ddi khong khi duoc tao ra boi thong gié khan cap bang 8 h ', thé tich hydro
di vao phong s¢ la:

AP =717

v, 1,046 5
= — = = 0,116 M°,
(A/360)'T+1 8+1
Ap suat nd du AP s& béng:
0,116
AP = 717 = 3,8 klla.
71 76

3.2. Khi trang bi h¢ thong thong gi6 khan cap cho phong pin hodc van hanh h¢ théng thong gio
lién tuc v6i toe do trao d6i khong khi 4= 8 h ! , dap mg cac yéu cdu cta khoan A.2.3 [ 1], SP
7.13130.2009 [ 5 ] va PUE [ 6 ], cho phép khong x&p phong 4 ic quy vao loai A.

Theo khoan 5.2 va bang. 1 [ 1] vdi ap suét nd thiét ké khong qua 5 kPa, phong 4 dc quy phai
duogc phén loai thanh loai B1 - B4, tuy theo tai trong chay dit trong phong dc quy.

Vidu?2

1. Dit li¢u ban dau.

1.1. Tram diéu hanh ciia mot doanh nghiép vén tai co gioi dbi véi xe tai chay bang khi nén thién
nhién. Thé tich phong ¥, = 300 m 3. Thé tich tu do ctia phong ¥ = 0,8 - ¥, = 0,8 - 300 = 240



m > . Thé tich ctia mot hinh tru chtra khi thién nhién bj nén 1a =50 1= 0,05 m > . Ap suét trong
xilanh P1 =2 - 10 * kPa.

1.2. Thanh phan chinh ciia khi thién nhién nén 13 metan (98% (thé tich). Khdi lwong mol cia
metan M = 16,04 kg - kmol ! .

2. Giai thich phuong an thiét ké cua vu tai nan.

Khi x4c dinh 4p suat nd vuot qua AP, viéc giam 4ap suét ciia mot xi lanh bang khi thién nhién
nén va viée n6 di vao thé tich cua phong duoc coi l1a phién ban thiét ké cua vu tai nan. Nhiét do
khong khi tuyét d6i tdi da tai khu vic nhét dinh (Moscow) theo SNiP 23-01-99 “[3 ] ¢, =37 °C
duogc 1dy 1am nhiét d6 thiét ké.

Mat d6 ctua khi métan ¢ ¢ , =37 °C sé¢ la:

16,04

— = 0,6301 kr- M2,
Pr = 22,413 (1 +0,00367 - 37)

3. Khbi luong m khi métan di vao co so khi xay ra sy cd thiét ké duge xac dinh theo cong thuc
(A6)va(AT)[1]:

V.= 0,01- 2-10%- 0,05 = 10 M%;

m = 10:0,6301 = 6,301 «r.

4. Ap sut nd du AP xac dinh theo cong thuce (9 ) cua SGK sé la:
6,301
AP = 2,36 - 10%: = 62 klla.
. , , 240 . ,
5. Ap suat vuot qué tinh todn ctia vu n6 vuot qua 5 kPa, do do, mdt bang cua tram chan doan

thudc loai A.

Vidu3

1. Dit liéu ban dau.

1.1. Vitri cua khu vue tang trudng silicon. Sy phat trién cua da tinh thé silicon duoc thyce hién
bang cach khir silicon tetrachloride trong khi quyén hydro ¢ hai h¢ thong lap dat v6i ap suat trong
16 phan tmg P 1 =200 kPa. Hydro duoc cung cép cho cac h¢ théng lap dat tir mot bo thu dat bén
ngoai dia dlem thong qua duong 6ng thép khong gi c6 duong kinh d = 0,02 m (ban kinh »= 0,01
m) dudi ap suat P » = 300 kPa. Toéng chiéu dai dudng dng tir van tir dong co truyén dong dién, dat
bén ngoai cong truong, dén cac cong trinh lap dat 1a L 1 = 15 m. Thé tich 16 phan @mg ¥ = 0,09
m > . Nhiét d6 ctia bé mat 10 phan tng ndng la ¢ = 1200 ° C. Thoi gian tu dong tit theo dir liéu ho
chitulda T.= 3 s. Luu luong khi trong dudng dngg= 0,06 m 3. 571, Kich thuéc
phong L x §x H= 15,81 - 15,81 6 m Thé tich phong V', = 1500 m 3. Thé tich ty do cia
phong vs = 0,8 - 1500 = 1200 m * . Dién tich phong F = 250 ™

1.2. Khéi lugng mol cua hydro M=2,016 kg - kmol ! . Gidi han ndng d6 duédi cua qué trinh
truyén ngon lira hydro C e =4,1% (thé tich). Nong d6 can bang hoa hoc cia hydro C s =29,24%
(thé tich). Ap suét n6 hydro tbi da P max = 730 kPa. Silicon tetrachloride 1a mot chit khong chay.
Céc chét hinh thanh do phan tmg hoa hoc 1a chat khong chay.

2. Giai thich phuong an thiét ké cua vu tai nan.

Khi xac dinh ap suit du thura cua vu no viéc giam ap suat cia mot 1o phan tng va giai phong
hydro tir né ciing nhu duong dng cung cap vao thé tich phong duoc coi 1a phién ban thiét ké cua
vu tai nan. Nhiét do khong khi tuyét ddi t6i da trong khu vuc nhét dinh (Voronezh) theo [3 ] ¢p =
41 °C duwoc lay lam nhiét do thiét ké. Mat 46 cua hydro of,= 41



2,016 a2
Pr = - —— = 0,0782 kr- M ° . . . A 2
°C 22,143-(1+0,00367-41) . Thoi gian tat duong ong du kién theo A.1.2 ¢)
[1]T.=120s. o
3. Khoi luogng m ctia hydro di vao phong trong su c6 thiét ké dugc xac dinh theo cong thirc
(A.6)-(A10)[ 1]

Va=0,01-200-0,09=0,18m?
V1=0,06-120=72m?
V2t=0,01-3,14-300-0,01 2" 15=0,014m?
Vt=72+0,014=7214™3,
m=(0,18 +7,214) - 0,0782 = 0, 5782 kg.
4. Hé s tham gia hydro vao vu nd Z duoc xac dinh theo Phu luc E[ 1 ].

4.1. Nong d6 hydro trung binh C ung binh trong phong sé 1a:

100-0,5782 _ " . .
e S —— ,04 Y 0D. H
® ~ 0,0782 1200 6 (06.)

C av = 0,62% (thé tich) <0, 5 Cree=0,5-4,1=2,05% (the tich).
Tir d6 c6 thé xac dinh duoc gia tri hé s6 tham gia ctia hydro trong vu nd Z bang phuong phap
tinh toan. o
4.2. Gia tri cia hé so tien mu C o s€ la:
, 05782 »
Co = 3,77 10°® - ————— = 23,23 % (06.).
0,0782- 1200
4.3. Khoang cach X nkpr , ¥ NkpR VA Z NKPR S€ 1a:

, | 1,38+ 23,23\%5
AEKI‘IF' = Y-:_:Kn_;. = 1,1314 - 15,81 (IHT) = 25,65 mM;
1,38 -23,23\°%°
Zuure = 0,0253 -6 -(ln—) = 0,218 m.

4.4. Gia tri tinh toan ctia hé sb tham gia ctia hydro trong vu nd Z sé& bang:
5-1073 4,1
= '0.0782'(73 73-——) 250+0,218 = 0,97.
o 0,5782 1,38
5. Ap suat n0 duAP theo cong thirc (A.1) [ 1 ] s€ la:

05782+ 0,97 100 1
AP = (730— 101)- .= = 4,29 klla.
1200-0,0782 29,24 3

6. Ap suit nd vuot qué tinh toan khong vuot qua 5 kPa. Vi tri cua ving phat trién silicon khong
thu¢c loai A. Theo myc 5.2 vabang. 1 [ 1]co ap suat nd thiét ké khong qua 5 kPa, phong nay can
duogc xép vao loai Bl - B4, tuy theo tai trong chay dit trong phong ciia ving phat trién silicon.

5.2. Phong c6 chit 16ng dé chay

Vidu4

1. Dit liéu ban dau.

1 1. Phong chtra axeton. Muoi thung cé thé tich axeton trong mdi thung V.= 80 1 = 0,08
m * dugc chira trong phong . Kich thuéc phong L x S x H=12 - 6 - 6 m Thé tich phong V , = 432
m 3 . Thé tich tu do ctia phong vs = 0,8 - 432 = 345,6 m > . Dién tich phong F =72 ™2 .

1.2. Khéi lwong mol cua axeton M= 58,08 kg - kmol "' . Cac hing sé phuong trinh cua
Antoine: 4 = 6,37551; B=1281,721; C .= 237,088. Cong thuc hoéa hoc cua axeton la C3 H¢ O.



2 Diém chép chdy clia axeton p = -

Khéi luong riéng cua axeton (1ong) 13 p 1= 790,8 kg - m
18°C.

2. Giai thich phuong an thiét ké cua vu tai nan.

Khi xac dinh 4p suét du ciia vu nd, viéc giam 4p suat cia mot thung va lam do axeton xubng
san phong duoc léy lam phuong an thiét ké cua vu tai nan, dua trén diéu kién 1 lit axeton dd trén
1 m 2 ctia san phong. Nhiét d6 khong khi tuyét ddi tai khu vuc di cho (Murmansk) theo [3 ] ¢ =
32 °C duoc léy lam nhiét do tinh toan.

3. Chung t6i xac dinh cac thong sb vé& nguy co chdy nd theo yéu ciu cua [ 1 ] va Sach hudng
dan nay.

3.1. Str dung cong thirc (A.2) [ 1], gid tri mat d6 hoi axeton ¢ nhiét do thiét ké , = 32°C duoc

xac dinh:
. 58,08 B I
Py = - = ~=2,3190 kr-mMm .
22,413 (1 + 0,00367 - 32)
3.2. Theo Céim nang, xac dinh dugc gid tri ap sudt hoi bdo hoa cua
P, = 40,95 - klla (IgP, = 6,37551 — ——"2_ — 1612306, ,
axeton, ' (32+237.88) tr d6 tinh dugc gia
tri Pn = 40,95 kPa) .
3.3. Sir dung cong thire (A.13) [ 1 ], cuong do bay hoi cua axeton duoc xac dinh
W =10"%-./58,08- 40,95 = 3,1208- 10 * kr-M? - ¢"1.
4. Dién tich tran udc tinh cia lugng chura trong mot thung axeton la:
Fw=10-V,=1,0-80=80m?>
Vi dién tich can phong F'=72 m nho hon dién tich tinh toan vu tran axeton F va = 80 m > nén
cudi cung ta chap nhan F v =F=72m?
5. Khoi lugng hoi axeton vao phong, m, ducjc tinh theo cong thue (A.12) [ 1 ]:
m=3,1208- 10 “*- 72 - 3600 = 80,891 kg.
Trong trudng hop nay, chi c6 khdi luong axeton tran ra khoi thung s& bay hoi
vam=mp=Va pw=0,08-790,8=63,264 kg.
6. Ap suat nd du AP theo cong thirc (20 ) Loi ich s& bang:

63,264
AP = 959,3 - = 75,7 klla.
345,6'2,3190

7. Ap sudt nd vuot qua tinh toan vuot qua 5 kPa nén kho chira axeton thudc loai A.

Vidu5

1. Dit li¢u ban dau.

1.1. Mit bang cta thung nhién liéu trung gian danh cho nha may dién diesel du phong c6 bd
cuc thong nhat. Trong phong c6 mot binh xang cé thé tich nhién liéu diesel loai “Z” ( GOST 305-
82)V.=63 m 3 . Kich thuéc phong L x S x H = 40 4,0 - 3,6 m Thé tich phong Vp=57 ,6m?
Thé tich tu do ctia phong vs = 0,8 - 57,6 = 46,08 m > . Dién tich phong F = 16 ™2 . Tong chiéu dal
cua duong 6ng o duong kinh d 1 =57 mm = 0,057 m (7 1 = 0,0285 m), duoc gioi han boi cac van
(bang tay) lip dat & phan dau vao va dau ra cia duong éng, 13 L 1 = 10 m. tiéu thu trong duong
dngg=151-s"=0,0015m? s,

1.2. Khéi lugng mol cua 10a1 nhlen liéu diesel “Z” M= 172,3 kg - kmol ! Tong cong thire
C 12343 H 23,880 . Mat d0 ctia chit 1ong & nhiét d6 1 =25 °C p | =804 kg - m = . Cac hang s6 phuong
trinh Antoine: 4 = 5,07828; B = 1255,73; C » = 199,523. Diém chsp chay 1f5p > 40°C. Nhiét chay .
Gié1  han néng d0 duoi cua su lan truyén ngon Itra Crer= 0,6% (thé tich).
H.= QF = 4359 - 10" Ixx - kr ! = 43,59 Mk - kr !

2. Giai thich phuong an thiét ké cua vu tai nan.




Khi xac dinh ap suat vuot qua cua vu nd, viée giam ap suit cta binh nhién liéu va giai phong
duong 6ng dan vao va xa nhién liéu diesel vao thé tich phong duogc coi 1a phién ban thiét ké cua
vy tai nan. Nhiét do khong khi tuyét dbi toi da tai khu vuc nhat dinh (Blagoveshchensk) theo
[3]¢tp= 411°C duoc iy 1am nhiét do thiét ké Mat d6 hoi nhién lidu diesel Otp=41°c

72.3
Pr = = 6,6820 kr* M~°
22,413-(1+0,00367-41)

. Thoi gian tit duong dng ude tinh theo muc A.1.2
[1]7.=300s, thoi gian bay hoi theo muc A.1.2e) [ 1 ] T'=3600s.
3. Thé tich veva dién tich tran F vs nhién liéu diesel cung cip trong su cb thiét ké duoc xac dinh
theo quy dinh tai khoan A.1.2[ 1 ]:
V,=V,+qT,+7m 12 L, = 63 + 0,0015 - 300 + 3,14-

-0,0285%- 10 = 6,776 M®> = 6776 n;

F,= 1,0:6776 = 6776 M°.
Vi dién tich phong F'= 16 ™2 nho h0'n dién tich tinh toan tran dau diesel F va = 6776 m > nén
cudi cing ta chap nhan F va=F =16 m >

4. Xéc dinh ap suat hoi bao hoa clia nhién lidu diesel Pn & nhiét 46 thiét ké r, = 41°C .

1255,73
IgP, = 5,07828 — = —0,142551;
199,523 + 41
Pn=0,72 kPa .

5. Toc d6 bay hoi W cua nhién liéu diesel s& 1a:
W= 10"%-10-{1723:0,72 = 945 10"  kr - M™% c"L.
6. Khéi lugng hoi nhién liéu diesel di vao phong, m, s& bang:
m=945-10-16-3600=0,5443 kg.
7. Xac dinh hé s6 tham gia cua hoi nhién li¢u diesel vao vu nd Ztheo Phuluc E11].
7.1. Nong d¢ trung binh ctia hoi nhién lidu diesel C trung binh trong phong s& 1a:
100 -0,5443

C. = = 0,18 % (06.);
® "~ 6,682 - 46,08 6 (06.)

C av = 0,18% (thé tich) <0, S5+ CreL=0,5-0,6=0,3% (thé tich).
Tir d6 c6 thé xac dinh dugc gia tri hé sé tham gia cua hoi nhién liéu diesel vao vu nd Z bing
phuong phép tinh toan.
7.2. Gia trj ctia C 4 & bang:
¢ = 100- 222 = 0719 (06.)
101 ’ 70 . )

H

7.3. Gia tri néng do can béng hoa hoc ctua hoi nhién li¢u diesel cst theo cong thuc (A.3) [ 1],
tinh theo cong thirc hda hoc tong cua nhién li¢u diesel, s€ la:
23,889
B = 12,343 +

= 18,32;

100
Coo = —
, 1 + 4,84-18,32
7.4. Gia tri ctia tham s6 C " s& bang: 7
C"=1,9"-1,12=2,13% (thé tich). ’
7.5.ViCn=0,71% < C " =2,13% (vol.) nén ta tinh gia tri ctia tham s6 X :

= 1,12 % (06.).



CH
X=—=——=10,33.

c* 213 ,

7.6. Theo hinh. D.1 Phu luc D [ 1] voi gid tr;X 0,33, ta xac dinh dugc gia tri hé so tham gia
cua ho:i nhi@n li§u diesel vao vuno Z=0.

8. Ap suat no du AP theo cong thirc (A.1) [ 1 ] s€ la:

' 0,5443-0 100 1

= (900 — 101)- = 0 k[la.
46,08 - 6687 117 3

9. Ap suit nd du tinh toan khong vuot qua 5 kPa. Vi tri thung nhién liéu trung gian ctia nha méy
dién diesel du phong c6 b tri théng nhét khong thudce loai A hoac loai B. Theo Piéu B.2 va Bang.
B.1[ 1] ching ta s& kiém tra xem mit bang co6 thudc loai B1 - B4 hay khong.

10. Theo muc B.2 [ 1 ], ta x4&c dinh tai trong chay Q va tai trong chay riéng g :

G=V¢ pr=6,776 - 804 = 5448 kg;
Q = G+ QFf = 5448 - 43,59 = 237478 M.-‘.'l;-ﬁ;

S=F=16";
§ 2 14842 Mk + M~2
_— = — Z2MD¥ M ~.
=5 16

11. Tai trong chay riéng 16n hon 2200 MJ - m "2 Vi tri thung nhién liéu trung gian ctia nha may
dién diesel du phong dugc bo tri thong nhat theo bang. B.1 [ 1 ] thudc loai B1.

Vidu6

1. Dir liéu ban dau.

1.1. Phong sdy va tim cia xuong may dién. Trong phong c6 hai thung dé phu vecni BT-99 cho
cac cudn day cot bang phuong phap nhiung VO’l duong 6ng vao vara. Kich thudc phong L x § x H =
32 - 10 - 8 m. Thé tich phong Vp=2560 m . Thé tich ty do cua phong vs = 0,8 - 2560 = 2048 m3
Dién tich phong F =320 ™ . Thé tich mdi bé 1a F 5p = 0,5 m > Mu’c d6 do day vecni vao bé la ¢ =
0,9. The tich vecni trong bélaVa=¢-Vap=09-05=0,45m?. Chiéu dai va duong kinh cia
duong 0 ong cung cap (4p suat) giira bé va may bom lan luot1a L 1 =10 m va d 1 = 25 mm = 0,025
m. Chiéu dai va duong kinh cua duong 6 ong thoat g1ua van va bé lan luotla L ,=10mvad.=40
mm = 0,04 m. Cong sudt bom ¢ =6,5- 10 > m > -s "' . Thoi gian tit bom T, =300 s. 10 chiéc dugc
nap va d& luan phién vao méi thung cung mét hic. cudn day cuc dugc dat trong gid. Guong bay
hoi ho cia mdi bé 13 F emx = 1,54 m 2. Tong bé mat 10 chiéc. cudn day cot moi son F sy.oke = 6,28
m?.

1.2. Véc ni BT-99 ( GOST 8017-74 ) chira 46% (khéi luong) xylene va 2% (trong lugng) rugu
trang & dang dung moi. T6ng khéi luong dung méi chira (¢ i i =95,83% (wt.) xylene va ¢ 2 =4,17%
(wt.) ruou tring. Mat do cua vecni BT-99 p = 953 kg - m > Khéi lwong mol xylene M = 106,17
kg - kmol - T rugu tréng M= 1473 kg - kmol "' . Cong thtrc héa hoc cta xylene C s H 10, ruou
trang Cio ,5 H 21,0 Ty trong cua Chat long Xylel’lp 1= 855 kg M -3, may tring. tinh thdn p 1= 760 kg - m-3. Diém
chép chay cua xylene tfsp = 29 °C, tinh than tring tfsp ~33° C - Gi6i han IlOIlg do thip hon cua sy lan truyen ngon
lira xylene C nrer = 1,1% (thé tich), t1nh than trang C. LeL = 0,7% (thé tich). Nhiét d6t chay cua
xylen kJ - kg'= 43,15 MJ - kg, ruou tréngkJ - kg~ '= 43,97 MJ - kg-! Cic hing s0

i@ purong trinh Antoine 4 = 6,17972 . ; C o = 220,535 ;H- = Qi = 43154
H_= Q° = 43966

2. Giai thich phuong an thiét ké cua vu tai nan.

Khi x4c dinh ap suét du ciia vu nd, do giam ap cia mot bé bang vecni dé phu cac cudn day cuc
bang phuong phap nhung va su ro ri veeni tur duong ong ap luc va /duong 6ng xa khi may bom
dang chay, sau d6 1a sy ¢ tran vecni trén san ciia cin phong, dugc 1y lam phién ban thiét ké cia




vu tai nan. Xylene va rugu tréng bay hoi khoi bé mit cua 16p son bong bi do, cling nhu tur bé mat
mé& cua bé thir hai va tir b& mit cua cac cudn day cuc son bong khong tai (10 chiéc.). Nhiét do
khong khi tuyét dbi téi da & mot khu vuce nhat dinh (Moscow) duoc 14y 1am nhiét do thiét ké theo
[3]1t,=37°C.Matdohoiot,=37°C:

106,17

Kcuaona p, = - = 4,1706 kr + M~ 3;
22,413 (1 + 0,00367-37)

_ 1473 -
yafiT — CupuTa p; = —= 213 (1 + 0,00367-37) = 57864 kr + M 7;

Thoi gian ngimg du kién cua duong éng va may bom theo muc A.1.2 ¢) [ 1] Ta= 300 s, thoi
gian bay hoi theo muc A.1.2¢)[ 1] 7=3600 s.

3. Thé tich vr, dién tich tran Fp ciia 16, son bong di vao phdng trong thoi gian xay ra sy ¢ thiét
ké va dién tich bay hoi r diroc xac dinh theo quy dinh tai khoan A.1.2 [ 1 ]:

T = = o
Ve=Vita  T,+7-(df-Ly+di-L,)= 045+ 65 - 107300 +

+0,785-(0,0252-10+0,04%-10)=0,487 m > =487 1;
Fp,=0,5-487=2435m?;

Fva=Fp + F dien dung T F anh sing env. = 243,5 + 1,54 + 6,28 =251,3 ™,
4. Xéc dinh ap suat hoi bao hoa Pn ciia xylen vy rugu trang & nhiét do thiét ké ¢ , = 37°C:
- d6i v6i xylen
1478,16

lgP. = 6,17972— - - = 0,440073;
" (220,535 + 37)

o P3=2,755kPa;
- cho tinh than trang

2218,3
lgP, = 7,13623—

(273,15 + 37)

= 0,016116;

Pn=0,964 kPa .
5. Toc d6 bay hoi W cuia dung mai sé 1a:
- d6i vé6i xylen
W= 10"%-1,0 -/106,17 - 2,755 = 2,8387 - 10 °kr- M~ 2 :c"};
- theo tinh than tring
W= 10"%-1,0 -\/147,3 - 0,964 = 1,1700 - 10 5kr-M~? - ¢ %;
6. Theo quy dinh tai khoan A.2.5 [ 1 ], chiing t6i xac dinh khdi luong hoi vao phong, m, dua
trén thanh phan nguy hiém nhit - xylene:
m=2,8387 - 10 2 - 251,3 - 3600 = 25,6812 kg.
7. Viée xac dinh hé s tham gia cua hoi dung moi trong vu nd Z duoc thuc hién theo Phu luc E
[ 1], 14y céc gia trj ciia cac thong sd tinh toan dbi v6i xylene hodc ruou tring nguy hiém nhat vé
hau qua cia vy nd.
7.1. Nong d6 trung binh Cav ci, hoi dung mdi trong phong s& 1a:



100 - 25,6812

C,=————— = 0,309% (06.);
P 4,1706-2048 e
“Cav=0,30% (thé tich) <0,5 - C 1L =0,5 - 0,7 =0,35% (thé tich).

Twr d6 c6 thé xéac dinh dugc gia tri h¢ so tham gia cua hoi dung moéi trong vu né Z bang phuong
phap tinh toan. ‘

7.2. Gia tri ctia cn s€ bang:

C,= 100 - i = 2,73 % (ob
‘ TRk
7.3. Gia tri cua C o s€ bang:

25,6812-100 %%

) = 1,105 % (06.).
2,73 - 41706 2048
7.4. Khoang cach X nkpr , Y NkpPR , Z NKPR S€ 1A

Co = 2,73 '(

1,25 - 1,105)"'S

Xy = 1,1958 32 -(1,0-1n = 31,55 ;
1,25+ 1,105\
Yuxre = 1,1958 - 10 -(1.0-1nT) = 9,86 M;
1,25+ 1,105\
Z e = 0,04714 - 8 - ( 1,0 In ?) = 031m
7.5. Hé sb tham gia cua hoi dung moi trong vu nd Z theo cong thue (E.2) Phuluc E[ 1] s€ la:
5:10™ 1,1°
Z= .5,7864 (1,105 + ) .320- 0,31 = 0,222,
25,618 1,25

8. Gia trl ndng d6 cin bang hoa hoc C  theo cong thirc (A.3) [ 1] sé 1a:
- doi véi xylen

)5’—8’10—105
— =4_ ]

i s 100
 14+484-1,05

= 1,93 % (06.);

- cho tinh than tring
21

B = 10,5+"T= 15,75;

C - 1,29 % (06.)
= =12 00. ):
S " 1+484 1575 "
9. Ap suat no du AP theo cong thuc (A.1) [ 1] s€ la:
25,6812-0,222 100 1

= (900 — 101)- —= 13,8 klla.
2048 -4,1706 1,29 3

10. Ap suét du tinh toan cta vu nd vuot qué 5 kPa nén mat bang cua by phéan séy va tAm cta
phan xuong may dién thudc loai B.

11. Tinh toan ap suit nd du AP tai by phén sdy va ngdm tim cia xudng may dién, co xeét dén
hoat dong théng gié khan cap hodc van hanh thong gi6 chung lién tyc dap img yéu cau tai khoan
A.2.3[1]. Truong hop duge xem xét voi ty 18 trao d6i thong gié khan cap la A=6h " .




1 1 1 Véi toc do trao ddi khong khi dugc tao ra boi thong gid khan cép bang 4 =6h "' =1,6667

102 s, theo diéu 3.4 cia Hudng din, toc do di chuyén khong khi trong phong sé la:
U=A4-L=1,6667-103-32=0,05m-s".

11.2. Téc d6 bay hoi W cia dung méi (ddi voi xylen) & téc do dong khong khi trong phong U =
0,05 m - s " (véi mot s6 hé sb du trix 7 = 1,6 theo Bang A.2 [ 1]) s& bang :

W= 10"%: 16 /106,17 - 2,755 = 4,5420 - 10 3 kr - M™%+ c"1,

11.3. Khéi lugng hoi dung méi vao phong (xylene) m s 1a:

mva=4,5420 - 10 - 251,3 - 3600 = 41,0906 kg.

11.4. Khdi lugng hoi dung moi m trong phong, c6 tinh dén hoat dong ctia hé thong thong gid
khan cp hodc hoat dong lién tuc cua hé théng thong gié chung dap tng yéu ciu cua diéu A.2.3
[ 1], s& bang:

m 41,0906

m = — = ~ — = 5,8700 xr.
. A-T+1 16667 -1072-3600+ 1
11.5. Nong d6 trung binh Cav ¢ hoi dung moi trong phong sé la:
o = 100 -5,8700 ~ 0,07 %
® "~ 3,1706- 2048 o

Cay=0,07% (thé tich) < 0,5-CrLeL=0,5-0,7=0,35% (thé tich).

Tu do co thé xac dinh duoc gia tri h¢ s6 tham gia cia hoi dung méi trong vu n6é Z bang phuong
phép tinh toan. .

11.6. Gia tri cua C o s€ bang:

58700-100 %%
73 ( )
2,73-4,1706 - 2048.

11.7. Khoang cach X nkpr , Y NkPR , Z NKPR S€ 1a:

o

= 0,502 % (06.)

1,27 - 0,502)"‘5

X = 1,1958 +32 +( 1,0-1n -
=
1,27 - 0,502\%°
Yugp = 1,1958 - 10 - ( 1,0 11‘1—) =0 M;
o 0,7
1,27 - 0,502\%°

Céc gia tri X nkpr , Y NkpPR , Z Nkpr theo Phu luc E [ 1 ] duoc léy bﬁng 0, vi logarit cia cac hé¢ sb
chi ra trong cong thirc déu cho gia tri &m. Do do, theo cong thue (E.1) Phuluc E[ 1], hé s6 tham
gia hoi dung moéi ciing bang Z -0. Thay gié tri hé s6 Z= 0 vao cong thirc (A.1) [ 1], ta thu duoc
ap suit nd du AP =0kPa.

11.8. Ap suit n6 dutinh toan khong vuot qua 5 kPa, do do, _phong cua b phan sdy va tam cua
xuong may dién khi dugc trang bi h¢ thong thong gid khan cap hodc van hanh hen tuc thong giod
chung dap tng yéu cau tai khoan A.2.3 [ 1 ], véi toc do trao doi khong khi 4 = 6 h > khong thude
loai A hodc B. Theo diéu B.2 va bang. B.1 [ 1 ] ching ta s€ kiém tra xem mat bﬁng ¢ thudc loai
B1 - B4 hay khong.

11.9. Theo khoan B.2 [ 1 ], ta xac dinh tai trong chay Q va tai trong chdy riéng g :

G=2-Vapw=2-045-855=769,5 kg;

Q = G QF = 769,55 4397 = 33835 Mx;



S=2F congsuit = 1,54 -2=3,08m 2

(theo doan B.2[ 1], taldy S=10m2 ;

0 33835 .,
g = E = 10 = 3383 5MIx M~

11.10. Tai trong chay riéng 16n hon 2200 MJ - m . Mt bang cua b phan sdy va tam cia
xuong may dién khi duoc trang bi hé thdng thong gié khan cip hodc van hanh lién tuc hé thong
thong gié chung dap tmg yéu cau tai khoan A.2.3 [ 1], c6 toc do trao doi khong khi 4 =6 h ™! theo
ban. B.1 [ 1 ] thudc loai B1.

5.3. Phong c6 chét 16ng dé chay va dé chay

Vidu7

1. Dit liéu ban dau.

1.1. Phong danh cho bé tiép nhan hexan da dugc lam mat cua bd phan chiét dau tim. Trong
phong c6 mot binh chira co thé tich hexan Va=401=0,04 m 3 va may bom nudc nong. Kich
thuéc phong L x Sx H= 12 - 6 6 m Thé tich phong ¥, = 432 m?>. Thé tich ty do cua
phong vse = 0.8 - 432 =345,6 m > . Dién tich phong F = 72 ™ . Nhiét d6 cta hexan trong bé hexan
duoc lam mét 1a T, = 50 °C = 323,2 K. Tong thé tich hexan chay tir dudng 6ng vao va duong dng
ra trong trudng hop khan cip 1a V¢ =11=0,001 m > .

1.2. Khi lwgng mol ciia hexan M = 86,177 kg - kmol "' . Cac hing s phuwong trinh Antoine: 4 =
5,99517; B=1166,274; C . =223,661. Cong thirc h6a hoc cua hexan l1a C ¢ H 14 . Mat d0 ctia hexan
(16ng) & nhiét do chit long #1= 50 °C p 1= 631 8 kg m > . Nhiét dung trung binh cua hexan &
khoang nhiét d6 0 + 100°C C=2514J - kg™' - K"'. Piém chdp chay cua hexan ip = -23 °C.
Nhiét do so61 cua hexan 15 tk = 68,74 °C.

2. Giai thich phuong an thiét ké clia vy tai nan.

Khi xac dinh ap suit du ctia vu nd, viéc giam ap suit cta bé tiép nhan va giai phong duong
dng dan khi hexan vao va ra vao thé tich cua phong duoc coi 1a phién ban thiét ké cua vu tai nan.
Nhiét d6 thiét ké duoc lay l1a nhi¢t d0 gia nhiét ctia hexan trong bé tlep nhan #p » = 50°C. Nhiét
d6 khong khi tuyét d6i téi da & khu vuc ndy (Moscow) theo [ 3 ] p1 =37 °C.

3. Chung t6i x4ac dinh cac thong sb nguy hiém chay n6 bang cach sir dung [ 1 ] va Sach hudng
dan nay.

3.1. Mat d0 hoi cua hexan (cong thirc A.2 [ 1 ]) s€ la:

nput,,=37°% Cp, = e ik = 3,3852 kr- M~ 3;
P " 22,413-(1 + 0,00367- 37)
86,177
mpu t,, = 50°Cp, = = 3,2488 kr*- M~3;

22,413 (1 + 0,00367 - 50)
3.2. Ap suit hoi bdo hoa ciia hexan ¢ nhiét d§ 7p 1 = 37 °C vafp = 50 °C s& lan luot 1a
(muc 3.2 cua Cam nang):

1166,274
lgP, , = 599517 = ————— = 1,520876;
" 37 + 223,661

Pn 1 = 33,18 kPa;

1166,274
IlgP,, = 599517 - —— = 1,733423;
= 50 + 223,661



Pn > =54,13 kPa.
3.3. Nhiét dung riéng bay hoi ctia hexan L isp (J - kg ' ) & nhiét do ¢ > = 50 °C dugc tinh theo
cong thirc (A.15)[11]:
19,173-10%-B-T?

L. == —2_ =
uen (T +C, —273,2)* M

_ 19,173-10%-1166,224 - 323,22
(323,2+ 223,661 — 273,2-)3 - 86,177
3.4. Thé tich hexan thoat vao phong, V¢ (m?), sé la:
Ve=VatVue=0,04+0,001=0,041 m?
3.5. Khéi lwong hexan thoat vao phong m p (kg) s€ la:
=Vg pw=0,041-631,8=25904kg.
3.6. Dién tich udc tinh ctua hexane F v (m?) bi tran s& la:
Fuw=10-Vs=10-41=4Im?
4. Pé xac dinh khdi luong m 1 (kg) clia hoi hexan bay hoi trong qué trinh 1am ngudi cht long
tran tlr £ p2 = 50 °C dén ¢ = 37 °C, chiing ta st dung cong thirc (A.14) [ 1 ]:

= 361923 M- kr 1.

— G "M, ;
my, = 002 VM - P_, - = 0,02 - /86, * 54,13
1= 002 VM - P_, 0,02 -/86,177 - 54,13
Hcn
2514-25904
. = 1,808 kr.
361923

5. Toc do bay hoi W (kg - m 2 s 1) ciia hexan & nhiét do thiét ké ¢ .1 = 37°C duoc xac dinh
theo cong thirc (A.13)[11]:
wW=10¢5n-VM-P,, =107¢-1,0-,/86,177-33,18 = 3,0802 - 10 * kr-Mm~2 - c"1,
6. Khdi luong m » (kg) hoi hexan bdc hoi khoi bé mat vét tran ¢ nhiét do thiét ké ¢ ,1 = 37°C,
theo cong thirc (A.12) [ 1] s€ la:
m2=3,0802-10*.41 - 3600 = 45,464 kg.
7. Téng khdi lugng hexan bay hoi s& 1a:
m=m+m2=1808 +45464 =47272 kg.
Vim ,=25904 <m=47,272 kg, ching tdi gia st rang khdi lugng hexan giai phong trong qué
trinh giam 4p khan cép ciia bé tiép nhan bay hoi hoan toan, tirc 1a. m = m , = 25,904 kg.
8. Ap suat nd duA P theo cong thirc ( 16 ) Loi ich s& bﬁng:
25,904

AP = 3,507 -103- = 80,91 kIla.
345,6 - 3,2488

9. Ap suét vuot qua tinh toan cua vu nd vuot qua 5 kPa, do d6, mat bﬁng ctia bé tiép nhan hexan
duogc lam mat thudc loai A.

Vidu8

1. Dit li¢u ban dau.

1.1. Phong bom Dimethylformamid (DMF). Trong phong c6 ba may bom bom DMF tir b6 suu
tap ddt bén ngoai phong, trong d6 DMF duoc 1y tir khdi chung cit & day cot chung cat ¢ nhiét
do 71 =130 ° C =403,2 K. Nhi¢t do cua DMF dugc lam nong trong bo suutagp Ta=110°C =
383,2 K. Cong suat cia mot may bomg=1m?>-h'=278-10*m?-s'=0,2781-s". Van
tur dong duoc lap dit trén duong Ong vao va ra cia may bom bén ngoai co so (thoi gian tat 7= 120
s). Thé tich DMF trong duong dng dau ra va dau vao, co tinh dén thé tich DMF trong may bom




cho mot may b0’m laVy=0,02m 3=201. chh thuoc phong L x S x H=18 - 6 - 6 m Dién tich
phong F=108m 2. Thé tich phong ¥, =648 m > . Thé tich ty do ctia phong vs = 0,8 - 648 =518,4
m ?

1.2. Khdi lugng mol cia DMF M = 73,1 kg - kmol " . Cac hang sé phuong trinh Antoine: 4 =
6,15939; B = 1482,985; C 2 =204,342. Cong thirc hoa hoc cua DMF 1a C 3 H7 ON. Nong d6 can
bang hoa hoc ciia DMF C s = 4,64% (thé tich). M4t d6 ctia chit 1ong DMF & =25 °C 1a p 1= 950
kg - m 3 (v6i bién do cho ¢ = 110 °C trong tinh toan). Nhiét dung ciia DMF duoc 1y v6i mot mire
du phong dé tinh hexan C ¢=2514J - kg "' - K ' (vi du 7 ctia Sach hudng din). Piém chdp chay
DMF#sp = 53-C. Diém s6i DMF k= 153°C Chung t6i lay nhiét dot
chay Qi = 45105M/x * Kr™" (6 bign d6 dé tinh toan hexan (Phu luc 1 ctia Sach huéng dén).

2. Giai thich phuong an thiét ké cua vu tai nan.

Khi xéc dinh &p suat vuot qua cia vu nd, viéc giam ap suét ciia mot may bom va 16i ra khoi no
cling nhu cac duong dng dau vao va dau ra cia DMF vao thé tich cta can phong duogc coi 13 phién
ban thiét ké ctia vu tai nan. Nhiét do thiét ké duoc ldy 1a nhiét do gia nhiét cia DMF trong bd thu
nhiét fp » = 110°C. Nhiét d6 khong khi tuyét d6i toi da & khu vire ndy (Moscow) theo [ 3] ¢ p.1 =
37 °C.

3. Chung t6i xac dinh cac thong sb vé& nguy co chdy nd theo yéu ciu cua [ 1 ] va Sach hudng
dan nay.

3.1. Mat d hoi cuia DMF 6 ¢ 1 =37 °C sé la:

73,1

P, = : = 2,8716kr - M~ 3;
22,413 (1 + 0,00367 - 37)

tait =110 °C
73,1 -
Py = = 2,3235Kr -+ M ;
22,413 (1 + 0,00367 - 110)
3.2. Ap suét hoi bio hoa ciia DMF ¢ nhiét do 7,2 = 110 °C s& twong tng (muc 3.2 cia Cam
nang):

1482,985 _
lg P, = 6,15939 — - = 1,441646;
110 + 204,342

Pn=27,65kPa .
3.3. Nhiét dung riéng bay hoi L bay hoi (J - kg ' ) cia DMF & nhiét do ¢ > = 110 °C duoc tinh
theo cong thirc (A.15)[1]:
19,173-10° - B T?
L = 5
#r (T, + C,— 273,2)2

_19,173-10° - 1482,985- 383,2?

7 (3832 + 204,342 — 273,2)*- 73 , )

3.4. Thé tich Vd (m * ) cia DMF thoat vao phong va dién tich tran chat 1éng F , (m %)%y
Va=q-t+Vp=278-10"*-120+0,02=0,0334 +0,02=0,0534 m>=53,41;

- = 578037 I kr?

Fp=10-V4=1,0"534=534m?>
3.5. Khéi luong DMF thoét vao phong m p (kg) sé 1a:
=Va-pw=0,0534-950=50,73 kg.
4. Khéi lugng m (kg) cta hO’l DMF tao thanh trong qua trinh bay hoi ciia chat 1ong DMF dugc
nung nong dugc xac dinh theo cong thuc (A.14) [ 1



— _ C.-m, — 2514 - 50,73
m = 0,02 VM-B,"

=0,02:4731- 27,65 +—————— = 1,043 kr.
e 578037
5. Ap suat n6 duAP theo cong thirc ( 13 ) ciia Quyén lgi s& la:
1,043
AP = 7,99 -10°%- = 1,49 Klla.

518,4-2,3235- 4,64
6. Ap suét nd dutinh toan khong vuot qua 5 kPa. Phong bom dimethylformamide khong thudc
loai A hodc B. Theo diéu B.2 va bang. B.1 [ 1 ] ching ta s kiém tra xem mat bﬁng co6 thudc loai
B1 - B4 hay khong.
7. Theo khoan B.2 [ 1 ], ta x&c dinh tai trong chay Q va tai trong chay riéng g :
Q=G- QF =152,2 - 45,105 = 6865 M/Ix;

G=3-m,=3-50,73=152,2 kg;

§S=3-F,=3-53,4=1602m?
ViF<F,néntaldy S=F =108 m?
8. Tai trong chay riéng nho hon 180 MJ - m 2 nhung dién tich noi c6 tai chdy 16n hon 10 m 2
Phu hop véi bang. B.1 [ 1 ] Phong bom dimethylformamit thudc loai B3.

5.4. Phong c6 bui dé chay

Vidu9

1. Dit liéu ban dau.

1.1. Phong san xuét noi dong goi dd udng lién khé c6 kich thude nhu sau: chiéu cao - 8 m, chiéu
dai - 30 m, chiéu rong -10 m. Thé tich ty do ctia phong 13 vs= 0,8 - 8 - 30 - 10 = 1920 m. * . Trong
phong c6 mot may tron, la mot thung chira hinh tru c6 thiét bi hinh vit tich hop dé tron déu cac
thanh phﬁn bot cua dd uéng, duoc nap qua dau vao nam & phia trén. Tai mot lan vat liéu phan tan
vao may tron 1a map = m - 300 kg. Thanh phan chinh cta hdn hop bot 1a duong (hon 95% (trong
luong), gy nguy co chay nd 16n nhat. Hon hop bot dugc chuan bi trong méy tron duoc dura vao
may dong goi, noi phan phdi d6 udng khé (30 g mbi) vao bao bi nhwra. Mot luong dang ké vat liéu
chira byi trong may trén va viéc thu gom buyi thudng xuyén trong phong gitp cé thé bo qua bui
bam trén san, tudng va cac bé mit khac khi bién minh cho kich ban tai nan ugc tinh.

1.2. Loai phong dugc tinh toan dua trén bui duong, hién dién véi ) luong qué 16n so véi cac
thanh phan khac ctia d6 uéng kho. Nhiét chay ciia bui H=16477kJ -kg '=1,65-1077J - kg
Su phan b bui theo kich thudc hat dugc trinh bay trong bang,

‘ i Ty 1€ bui, migron <100 pm 200 pm 500 pm < 1.000 pm
Phan khoi lugng, % (khoi lugng.) 5 10 40 100

Kich thudc hat téi han cia huyen phu bui duong dé no 1a ™ = 200 micron.

2. Giai thich phuong an thiét ké cta vu tai nan.

Vi cac khi d& chdy, chat 16ng d& chay c6 diém chép chay khong qua 28 © C, ciing nhu céc chat
va vat liéu c6 thé phat nd va chay khi twong tac v6i nudc, oxy khong khi hodc voi nhau, khong
dugc luu thong trong phong, can phong nay khong thudc loai A.

Theo khoan 5.2 [ 1 ], nén xem xét kha ning phan loai phong nay vao loai B vi chi c¢6 bui dé
chay luu thong trong phong, dé kiém tra kha ning phén loai phong nay vao loai B, mét vu tai nan
kém theo sy hinh thanh. cAn xem xét dam may bui d& chay va ap suit nd qua miec.




Tinh hubng khan cap, di kém vai viéc giai phong vat licu dé chay 16n nhét vao thé tich cua
phong, ¢o lién quan dén viéc giam ap sudt ctia may tron, nhu moét thung chira lugng vét liéu dé
chay 16n nhat. Qua trinh giam ap sut co thé lién quan dén vu nd huyén phu trong may tron: trong
qua trinh tron, hén hop n6 gom bot d& chay va khong khi dugc tao ra trong thé tich ciia may tron,
hdn hop nay co thé boc chay do phong tinh dién hodc do phéng dién. vét kim loai la roi vao thiét
bi khi nap cac by phan ban dau; Viéc co xat vat liéu tap chét gitta miii khoan va than may tron sé
lam nong né dén nhiét d6 du dé dét chay hdn hop bui- -khong khi. Vu nd bui trong thé tich may tron
khién bui thoat ra trong thé tich phong va gay ra vu nd thu cap. Viée xép phong vao loai B phu
thuge vao gia tri ap suit vuot qua tinh toan ctia vu no.

3. Ap suét n6 du AP duogc tinh theo cong thuc (A.4) [ 1], trong d6 hé s6 bui tham gia vao vu
n6 Z duoc tinh theo cong thirc (A.16) [ 1] (ddi v6id “ <200 um F = 10% = 0,1) va bang:

Z=0,5-F=0,5-0,1=0,05.
Tur day chiing t61 nhan duoc:
m-H.-Py,Z 1 300-1,65-107-101:0,05
AP = —= = 11,9 kIla.
Vo Py Cp Ty K, 1920-1,2-1010-300-3

4. Ap suat du tinh toan ciia vu nd vuot qua 5 kPa nén mit bang dé dong goi tui dung d6 udng
lién khé thudc loai B.

Vidu 10

1. Dit liéu ban dau.

1.1. Kho ciia nha may xay bot dé bao quan bot trong bao 50 kg. Thé tich ty do cua
phong vst = 1000 ™ . Viéc thu gom bui shift trong phong cho phép ban bé qua bui bam trén san,
tudng va cac bé mit khac (m - 0). Viée sap xép cac tai dugc thuc hién thu cong boi cong nhan
kho. Chiéu cao nang tdi da cua tai khong vuot qua 2 m.

1.2. Chit nguy hiém dé chay nd duy nhit trong phong 1a bot mi: mot san phadm phan tan min
(kich thudc hat nho hon 100 micron). Nhiét chady H¢-1,8 - 107 J - kg "' . Kich thuéc hat t&i han
ctia huyén phu nd cua bui bot 1a d * = 250 micron.

1.3. Thong tin can thiét dé xac dinh ndng d6 can bang hoa hoc ctia bui bt pst wong khong khi &
diéu kién binh thuong (4p sudt khi quyén 101,3 kPa, nhiét d6 20 °C) c6 thé duoc xac dinh theo
mot trong ba cach:

1) chi thi truc tiép giatri: ps=025kg-m- 3

2) chi ra thong tin vé cong thic tong quat ctia thanh phan hoa hoc cua chét, vi du, ¢ dang
CyHB Ok N a. Trong truong hop nay, viéc tinh pst quoc thuc hién trén co s¢ phuong trinh hoéa
hoc cho qua trinh oxy hoa mot chat nhat dinh voi khong khi thanh san pham phan tng twong tmg
(CO2,H20vaN3) - theo cong thuc

pst=0,0087-(12-U+B+16-K-+14-4)/(U+B/4-K/2).

Néu co cac nguyén tur khac trong cong thirc téng cta chit, vi dy S, P, Al v.v., can tinh dén cac
san pham oxy hoa bd sung trong tinh toan: SO3,P205,Al203 v.v.

3) két qué do thyc nghiém vé sy hao hut khdi lugng oxy A m 0 trong buong noi khéi lugng thir ctia chat thir
am x duge dt trong moi trudng cé oxy (vi du, trong hé thong ldp dit dé xac dinh nhiét d6t chay
ctia mot chét theo GOST 21261-91).

Trong trrOng hop nay, viéc tinh pst duge thuc hién theo cong thure

pss=(Amx/Amo)-Mo,
trong d6 M o 1a khéi luong oxy c6 trong 1 m > khong khi; cho phép ldy M o = 0,24 kg - m >
2. Giai thich phuong an thiét ké cua vu tai nan.




Vi céac khi dé chay, chat l6ng d& chay c6 diém chép chay khong qua 28 °© C, ciing nhu cac chit
va vat liéu c6 thé phat nd va chay khi twong tac v6i nudc, oxy khong khi hodc voi nhau, khong
duoc luu thong trong phong, can phong nay khong thudc loai A.

Theo khoan 5.2 [ 1 ], nén xem xét kha niing phan loai co s& ndy vao loai B vi chi c6 bui dé chay
luu thong trong do, dé kiém tra kha nang phan loai co sé nay vao loai B, mét vu tai nan kém theo
su hinh thanh ctia mot loai. ddm may bui dé chay can dugc xem xét va ap suét nd vuot qua.

Tinh hudng khan cip véi su hinh thanh ctia dam may bui-khong khi c6 thé lién quan dén viéc
v& hop dung (mdt trong cac tai bot), do do lugng bén trong cua n6 ( m av = 50 kg), di vao phong
tir d6 cao ti da co thé (H =2 m), tao thanh huyén phu d& nd. V&i mot giéi han an toan nhat
dinh , ching ta s& ldy thé tich cta ddm may buyi-khong khi hinh thanh trong truong hop nay bang
thé tich cua hinh nén c6 chiéu cao H va ban kinh day ciing bang H. Trong truong hop ndy, dung
luong ctia dam may khan cap sé la:

Vaw=(1/3)-H-m" H?>=(1/3)-2-3,14-22=84m?*
3. Hé s6 tham gia bui trong vu nd Z dugc tinh theo cong thu:c (A.l6)[ 1 ] va la:
Z=0,5-F=0,5-1=0,5.

4. Khéi heong bui wéce tinh m (kg) 1o ling trong thé tich ctia phong do tinh hudng khan cip xéac
dinh theo cong thirc (A.17) [ 1
-

Vo /Z

Vimin+tma=0+50=50kg; pst- Va/Z= 0,25 8,4/0,5=4,2kgnén1§ym=4,2kg.

Dé thyc hién phép tinh AP mdt cach dang tin cdy, nén giai thich y nghia vat 1y ctia cong thirc
(A.17) dugc s dung 6 day [ 1 ]. Ap suat khong khi qué mirc trong phong trong qua trinh ddt chay
huyén phu duoc giai thich 1a do su giai phong nhiét cuia phan ng oxy hoa nhién li¢u phan tan voi
oxy trong khong khi. Do d6 | tinh toan cubi cling vé ap suat nd bao gdm tong khdi lwong bui bi dot
chay trong dam may bui khong khi m va dic tinh téa nhiét ciia qua trinh d6t chay mot don vi lugng
bui Hf . RS rang la khéi luong m khong thé vuot qua tong khdi lugng bui trong dam may nay
(m up + m aw ), duge viét & dong trén cung ciia cong thirc (A. 17) [ 1 ]. Nhung khéi lwong m c6 thé
nho hon (m in + m & ). Diéu thir hai xay ra trong truong hop ddt chay cac dam may bui-khong khi
dugc 1am giau bang nhién liéu, khi khéng c6 du oxy trong khong khi dé dét chay hoan toan bui
trong dam may nhu vay. Dbi véi cac hdn hop “giau” nhu vay, khdi luong bui chay s& bi gidi han
boi ham lugng oxy trong dam may va do d6 khong dugc vuot qua gia tri p s+ V av dugce trinh bay
& dong cudi cung cua cong thirc (A.17) [ 1 ]. Chung ta hiy n6i thém rang viéc hiéu chinh (1/2)
cho gia tri di chi ra la do dic thu cua phép tinh AP, trong d6 khdi luong bui chay thuc sy c6 dang
phuc m - Z.

5. Viéc x4c dinh ap suét nd du AP duoc thuc hién theg cong thuc (A.4) [ 1

m-H_ Py Z 42-1,8-107-101,3-05
Ve Py CprTo K, 1000-1,2-1010-300- 3

6. Ap suat nd dutinh toan khong vuot qua 5 kPa, do d0, co s& bao quan bot mi dugc dé cap
khong thudc loai B va phai dugc phan loai vao loai B1 - B4 tuy theo tai trong chay trong phong
nay.

~ (m
m = min

AP =

= 3,51 kila.

5.5. Phong c6 chit 16ng dé chay
Khi xac dinh loai co sé trong cac vi du dudi day, cac quy dinh sau duoc tinh dén [1]:
- chon kich ban sy ¢6 bat loi nhét 1am kich ban thiét ké trong d6 c6 lién quan dén thiét bi ¢ tai
trong chay cao nhat (muc A.1.1, B.1[11]);



- dién tich tai chay duoc xac dinh ¢ tinh dén dac thu cua cong ngh¢; dién tich tai chay duoc
hiéu 1a dién tich bé mat ctia gwong chit 16ng trong thiét bi, dién tich tran chat 16ng 1ong tir thiét b,
bi gidi han bdi cac canh, pallet, dién tich chiém chd cua thiét bi, thung chtra nuéce xa, v.v.

Vidu 11

Phéan xudng tach, nén khi va nén cac san pham tach khi. Phong may. Trong phong c6 cac chat
dé chay (dau tuabin, diu céng nghiép va cac loai ddu khac c6 diém chép chay trén 61 °© C), dugc
tuan hoan trong may nén ly tim va may nén piston. Luong dau trong may nén la 15 kg. S6 lugng
méy nén: 5. Nhiét do gia nhiét ciia dau trong may nén thap hon diém chép chay cua chung.

Chung ta hiy xac dinh loai phong trong truong hop luong dau trong mdi may nén 1a 15 kg va
khong c6 tai trong chay nao khéc.

Theo khoan B.2 [ 1 ], tai trong chay duoc xac dinh tir hé thirc

Q=ZG;'Q;"}=-
i=1

trong do G i 1a lugng vat 1i€u thur i cua tai trong chay, kg; Q:: - nhiét tri thép hon cua vat liéu thur
i cua tai chay, MJ - kg ™!

Nhiét tri thip nhét ctia ddu tuabin 12 41,87 MJ - kg ' . Tai trong chay s& bang:

0=15-41,87=628 MI.

Theo diéu kién cong nghé, dién tich tai chay 1 6-8 ™2 . Theo muc B.2 [ 1 ], chiing t6i chip nhan

dién tich bd tri tai chay S = 10 ™2 . Tai trong chay cu thé s& la:
Q 628 B
g_S_IO_b'ESMMqM,' q

Phu hop v6i bang. B.1 [ 1] co sé ¢o tai trong chay cu thé nhat dinh c6 thé dugc phan loai vao
loai B 4 (g <180 MJ - m ) véi diéu kién 1a phuong phép bd tri né dap tng cac yéu cau can thiét
néu trong Phuluc B[ 1].

Dbi véi tai chay gom chat 1ong va khi d& chay thi khoang cach giita cac khu vuc tran tai chay
phai 16n hon mirc tdi da.

Trong nha, khoang cach t6i thiéu tir bé mit dam chay dén day dudi cua gian H khoang 9 m,
trong diéu kién ( H < 11 m) thi khoang cach 16n nhat [pr phai thoa man bat dang thirc.

Ipr>26 - H hogc tai H =9 ml 1pr > 17 m.

Vi d6i v6i phong may khong dap tmg diéu kién nay (khoang cach giita cac t6 may khong qua
6 m) nén phong may theo Bang. B.1 [ 1 ] thudc loai B3.

Vidu 12

Chung ta hiy xac dinh loai phong cho mot truong hop khac, khi luong dau trong mot trong cac
méy nén (c6 luong dau 16n nhat) 1a 1200 kg.

Theo doan B.2 [ 1 ], tai trong chay sé& bang:

0 =1200 - 41,87 = 50244 M1.

Theo diéu kién cong nghé, dién tich tai chdy 12 30 ™2 . Theo muc B.2 [ 1 ], chung tbi chép nhan

dién tich bb tri tai chay S =30 ™2 . Tai trong chay cu thé s& la:
Q 50244

Phu hop véi bang. B.1 [ 1 ] co s ¢ tai trong chay cu thé nhqt d;ph co ’thé duoc phan loai 1a
loai B2, véi dicu kién 1a phuong phéap bo tri n6 dap ing cac yéu cau can thiét néu trong Phu luc B
[1]

Trong phong nay, khoang cach to1 thi€u  tir bé mat tai chay dén 16p phu la khoang 6,5 m.

Hay xac dinh xem di€u kién c6 dugc dap trng hay khong



0>0,64-g-H?.
Sau khi thay cac gia tri s6 vao ta duoc:
0,64 -g-N?=0,64-2200-6,52%=59488 M1.
Vi O = 50244 MJ va khong théa man diéu kién Q > 59488 MJ nén phong méy theo bang. B.1
[ 1] thudc loai B2.
Vidu 13
Chung ta hay xac dinh loai phong duoc dua ra trong vi du 11 cho mét truong hop khac, khi
lwong dau trong mot trong cic may nén (c6 luong dau 16n nhat) 13 1200 kg.
Theo doan B.2 [ 1 ], tai trong chay sé& bang:
0 =1200 - 41,87 = 50244 M1.
Theo diéu kién cong nghé, dién tich tai chdy 12 26 ™ . Theo muc B.2 [ 1 ], chung tbi chép nhan
dién tich bb tri tai chay S =26 ™2 . Tai trong chay cu thé s& la:
Q 50244

Phu hop véi bang. B.1 [ 1] co sd co tai trong chay cu thé nhat dinh ¢ thé duoc phan loai 1a
loai B2, v6i diéu kién 1a phuong phap b tri né dap timg cic yéu cau can thiét néu trong Phy luc B
[1]

Trong phong nay, khoang cach tdi thiéu H tir bé mat tai chay dén 16p phu 1a khoang 9 m.

Hay xé4c dinh xem diéu kién c6 dugc dap ung hay khong

0>0,64-g-N2.

Sau khi thay céc gid tri s6 vao ta duoc:

0,64 -g-N?=0,64-2200-92=114048 MJ.

Vi Q = 50244 MJ va diéu kién O > 114048 MJ khong dugc thda man nén theo bang. B.1 [ 1 ]
Budng may thudc loai B2.

Vidu 14

Hay xé4c dinh loai ciia cing mot phong (vi du 13 ) cho trudng hop lwong dau trong mét trong
cac may nén (c6 luong dau 16n nhit) 1a 7000 kg.

Theo doan B.2 [ 1 ], tai trong chay s& bang:

Q0 =17000-41,87=293090 MJ.

Theo diéu kién cong nghé, dién tich tai chay 1a 130 ™ . Theo muc B.2 [ 1 ], chung t6i chip nhan

dién tich bd tri tai chay S = 130 ™ . Tai trong chay cu thé s& la:
Q 293090

Phu hop v6i bang. B.1 [ 1 ] Budng méy ¢ tai trong chay xéac dinh thudc loai B1.

5.6. Co s& ¢6 chit va vat liéu ran dé chay

Vidul5

Xay dung kho hang. Pay 1a mot nha kho nhiéu gia cung cap kha nang luu trir cac vat liéu khong
chay trong hp cac tong trén gia kim loai. Mdi day trong s6 muoi day gia c6 muoi tang, mudi sau
ngin, trong d6 dung ba hop cac tong ning 1 kg mdi thung. Tang trén cua thing chira cac tong trén
ké 12 5 m, chiéu cao ctia dai dudi so v6i mit san 12 7,2 m. Chiéu dai cia gia 1a 48 m, chiéu rong la
1,2 m, khoang cach gitra cac hang. gia do la 2,8 m.

Theo s0 li¢u ban dau, dién tich dit tai chay mdi day 1a 57,6 ™2

Hay xé4c dinh tong luong vat liéu dé chay (bia cting) trong mdi day ké:

10 tng - 16 ngin - 3 hop - 1 kg =480 kg.
Nhiét tri thdp nhét cta bia ctng 13 13,4 MJ - kg ' . Tai trong chay sé& bang:



0=480"-13,4=6432 MJ.

Tai trong chay cu thé s& la:

5 .. . 7 MIx- M
9= 5 576 111, .

Gia tri tai trong chdy cu thé nay tuong tng voi loai B4. Tuy nhién, dién tich dat tai chay vuot
qua 10 ™ . Vi vay, co so nay khong thudc loai B4. Phu hop véi bang. B.1 [ 1 ] mit bang nha kho
thudc loai B3.

Vidul6

Phong thi nghiém san xuit. Trong phong thi nghiém c6: mot tu hut hoa chit, mot ban can vi
phan, hai chiéc ghé. Trong phong thi nghiém co6 thé bd tri ‘mot dién tich 10 m2 - trén do c6 mot
chiéc ban va hai chiéc ghé lam bang gd. Tong khéi lwong gé & khu vuc nay khoang 47 kg.

Nhiét tri thdp nhét ctia g6 1a 13,8 MJ - kg *' . Tai trong chay s& bang:

0 =13,8-47=648,6 MJ.

Dién tich chay 1 2,5 ™2 . Theo muc B.2 [ 1 ], chtng t6i chdp nhan dién tich bb tri tai chay S =

10 ™2 . Tai trong chay cu thé sé la:

48,6 -2
===y =649 MIx - M2 | |

Phu hop véi bang. B.1 [ 1 ] mat bang cua phong thi nghi¢m san xuat c6 tai trong chay cu thé
nhit dinh thudc loai B4.

Vi khéng c¢6 khu vuc nao khac co nguy co chay nd trong khudn vién phong thi nghiém, theo
Béng. B.1 va diéu B.2 [ 1] co so clia phong thi nghiém san xuat khong duoc kiém tra thudc loai
B3.

Vidul7

Phong gara. Tai trong chdy chinh ctia 6 t6 13 cao su, nhién liéu, diu bbi tron va vat liéu polyme
nhan tao. Luong trung binh cua cac vat li¢u nay cho mot chiéc xe tai nhu sau: cao su - 118,4 kg,
nhién liéu diesel - 120 kg, dau boi tron - 18 kg, bot polyurethane - 4 kg, polyetylen - 1,8 kg,
polyvinyl clorua - 2,6 kg, bia ctmg - 2,5 kg, da nhan tao - 9 kg. Tong khdi lwong vét liéu dé chay
la 276,3 kg. Nhu da trinh bay ¢ vi du 5 & trén ddi v&i nhién liéu diesel A P = 0, tic 1a phong
khong thudc loai A hodc B.

Nhiét tri thip nhat 1a: dau boi tron - 41,87 MJ - kg ', cao su- 33,52 MJ - kg "', nhién liéu diesel
-43,59 MJ - kg !, bot polyurethane - 24,3 MJ - kg "', polyetylen - 47,14 MJ - kg !, polyvinyl
clorua - 14,31 MJ - kg "I, biactng - 13,4 MJ - kg ', danhén tao - 17,76 MJ - kg "' . Tai trong chay
s€ bang:
0=18-4187+118,4-33,52+120-43,59+4-243+1,8-47,14+2,5-13,4+9-17,76 + 2,6

- 14,31 =10365 .8 MJ.
Khoang cach tdi thiéu A tir bé mit chat chay dén 16p phi 12 6 m. Dién tich dit chit chay 1a S =
10 m 2 . Tai trong chay cu thé s& la:
Q 103658 _ .

g = E — T = 1036,6 - IVI,;]H-('M'.
Phu hgp véi bang. B.2 [ 1 ] gian phong c¢6 tai trong chdy xac dinh thudc loai B3.
Hay xé4c dinh xem diéu kién B.2 c6 thoa mén khong [ 1 ]

0>0,64-g-H?.

Sau khi thay céc gid tri s6 vao ta dugc:

0,64 -g-H?=0,64- 1400 - 6 > =32256 MJ.

Vi 0 =10365,8 MJ va khong thoa man diéu kién O > 32256 MJ nén mit bang gara thudc loai
B3.



5.7. Khu vuc chira khi dé chay, chit 16ng dé chay, chét 16ng dé chay, bui, chit rin va vat
liéu

Vidu 18

1. Dit liéu ban dau.

1.1. Mit bang Xuong son va giao hang cua nha lap rap may kéo. Trong xuong, may kéo son
mau dugc son va say kho trén hai day chuyen Budng say st dung khi tu nhién lam nhién liéu. Son
thira tir cac budng son duoc rira sach bang nudc thanh bé dong tu, tir o, sau khi tach khoi nudc,
son s& dugc loai bo qua duong dng bén ngoai phong dé xir 1y tiép.

1.2. Chét va vat liéu duoc st dung:

- khi metan tu nhién (ham luong 99,2% (thé tich);

- dat GF-0119, GOST 23343-78 ;

- men ML-152, GOST 18099-78 ;

- dung méi, GOST 10214-78 hodc GOST 1928-79 (thanh phan nguy hiém nhit trong thanh
phan dung maéi son 16t va men).

1.3. Tinh chét 1y hoa ctia cac chat va vat liéu [ 2 ].

Khéi luong mol, kg - kmol -1
Mcy, = 16,04,

- dung moiMe, si., = 113.2.
Nhiét d6 thiétké s, - C:
-trongnhat,=39[31;

- trong budng sy tk = g .
Mat do chat long, kg - m = :
- dung mf)ip?s o, = 850.
Mat do khi va hoi, kg - m = .

- metan

pE.C = - = 0,6260;
_metan °s  22413-(1+000367-%;)
 dung moi Pk, = 44182 (0.); pE 5, = 39043
Ap suit riéng phan cua hoi bao hoa ¢ nhiét do 39°C [ 2], kPa:
l L= 62276 — 152938
- dung moi e 226 679+ ¢,
HCg gH.. = 3,0.

Téc d bay hoi 639 °C, kg -m2-s ' :

- dung moiW: = 107°:y1132 - 3,0 = 3,1919 - 107>,

1.4. Bic tinh nguy hiém chay nd [ 2 ].

Diém chép chay, °C:

- dung méi tvsp =21 .

Gi61 han nf‘mg d6 dudi cua su lan truyén ngon lira (LCFL),% (thé tich):
C:-{E(-.'I?.C:-i* = 5,28;

- dung méiCurnee, o1, = 1O
Nong do can bang hoa hoc, % (thé tich):
¢ = 9,36;

- metan ~eTCHy
dung moiCeres «Hia = 180 (Cer).

1.5. Kich thudc mit bing va cac thong sé ciia quy trinh cong nghé.

- metan



1.5.1. Kich thuéc chung cua nha xuong: L = 264,7 m, S= 30,54 m, H= 15,75 m Thé tich
phong V, =264,7 - 30,54 - 15,75=127322,0 m *
1.5.2. Dién tich nhip son v&i cac phong xay san & murc 0,00: F e = 264,7 - 30,54 = 8083,94
m?.
1 5.3. Dién tich mat bang xay dung:
- tién dinh (truc B/1) F 1, xay dung = 1,75 - 3,49 =6,11 m >
- PSU (truc K - K/1) F2, tich hgp = 1,97 - 6,61 = 13,02 m 2
- Mat bang (truc L/3 - R/1) F 3, xay dng = 82,76 - 6,55 = 542 08 m
- Mt bang (truc Y - X1) F 4, xay dung = 50,04 - 6,55 = 327,76 m 2
- Tong dién tich mat bang xay dung:
F tich hop = F 1, tichhop T F 2, tichhop T F 3,tichhop T F4, tich hgp = 6,11 +13,02 + 542,08 + 327,76 =
888,97 m 2
1.5.4. Dién tich nhip son khong c6 mit bang xay dung:
F op = F téng - F xay dung = 8083,94 - 888,97 = 7194,97 m 2
1.5.5. Thé tich nhip son véi dién tich F op va chiéu cao H :
V bwp = 7194,97 - 15,75 =113320,78 m 3
1.5.6. Khéi luong co sd xay dung vao khoang 6.500:
- Budng théng gi6 (ting 6.500, truc B/1, bang diéu khién):
Vl xay dung — 1 95 27 05 9 25 487 91 m
- Budng théng gi6 (cap 6.500, truc X/X1, bang diéu khién):
VZ duoc xay dyng = 547 23 99 925—1213 83m
- Budng thong gio (tang 6.500, truc 1/2 - K/2):
V 3, duoe xay dung = 23,92 - 7,27 - 9,25 - 13,02 - 9,25 = 1488,12 m *
- Budng thong gi6 (muc 6.500, truc P/1 - U):
V axiy=5,43 - 6,55-9,25=328,99 m?
- Budng thong gio6 (ting 6.500, P/2 - tryc U, bang diéu khién):
Vsxiy=0,72-27,0-925=179,82 m?
- Tong khéi luong mit bang xay dung:
V 1-6, da xay dung = V 1, da xay dung + VZ, da xay dung + V3, 25 xdy dung + V4, da xay dung + VS, da xay dung = 3698,67
m”.
1.5.7. Khi luong v& khong c¢6 khdi lugng ¥ 15, tich hp
V1=V -V 15, duoe xay dung = 113320,78 - 3698,67 = 109622,11 m *
1.5.8. S6 luwong trén khong gian tich hop 1a 12.030:
- Budng thong gio (tang 12.030, truc L/3 - M/1):
VI per=10,5-6,55-3,72=25584m?
- Mit bang (tang 6.500, truc M/1 - M/3):
V2 per=6,5-6,55-9,25=39382m?
- Budng thong gio6 (tng 12.030, truc M/3 - H/1):
V3 per=15,08-6,55-3,72=123,78 m?
- Mit bang (d6 cao 7.800, tryc F - X):
V4 per=23,1-6,55-7,95-582-2,72-282=1158,23 m?
- tién dinh (d6 cao 3,74, truc B/1):
va per=1,75-3,49 - 2,26 = 13,80 m*
- PSU (cép 3.040, truc K - K/1):
V6 per=1,97 6,61 -2,96=3854m?
- tong khéi lugng trén mit bang xay dung:



Vieaan=V 11+ V2un+ Vst Vaun+ Vst Ve =1984,01 m?.
1.5.9. Theé tich bé dong tu ¢ -2.500 va 0,00
(L=80,5m,5=3,606,40m, H=2,102,20 m):

Vi =(1,90- 6,40 + 2,40 - 5,00 + 1,40 - 4,00 + 6,40 - 3,10 + 66,4 - 2,60 +
+2,0-2,50)-2,20+76,20 - 1,00 - 2,10 = 659,95 m 3.
1.5.10. Dién tich khu vuc son cuia xudng son va giao hang:
Vo=Vi+Fipe+ Vb=109622.11+ 1984.01 + 659.95 = 112266.07 m > .
1.5.11. Mién phi khéi lugng dién tich son ctia xuéng son va giao hang:
Vew=0,8-V,=0,8-112266,07=89812,86 m >~ 89813 m 3.
1.5.12. Bd day 16p son:
- dat FL-03 § ¢ = 15 pum;
- men ML-152 6 . = 20 micron.
1.5.13. Tiéu thu son va vecni:
-d4t FL-03K G ¢ 1 =397g-m2-um ™' ;
-men ML-152 Ge=42g-m2-um™"'.
1.5.14. Ham luong dung moi dé chay trong son, vecni:
- dat FL-03K ¢ o n = 67% (khoi lugng.);
- men ML-152 ¢ . = 78% (khdi lugng.).
1.5.15. Luong dung moi tiéu thy trén mot don vi dién tich bé mat may kéo can son:
- dung méi (d4t FL-03K) G =2,66 g -m 2 - um ™' ;
- dung moi (men ML-152) Gpe=3,276 g -m 2 - pm !,
1.5.16. Ning suét bing tai xét theo dién tich 4p dung son va vecni:
- day chuyén son may kéo phién ban ndi tiép:
nks=4073m?-h'1=679m? -min'=0,1131m?-s';
- Day chuyén son may kéo phién ban xuat khau:
nke=101,8m?2-h'=1,70m? - min'=0,0283 m?-s .
1.5.17. Cong suat bang tai dwa trén khdi luong dung méi c6 trong son va vecni duoc timg dung:
- Thi cong son 16t FL-03K (dung moi), son dau kéo phién ban xut khau:
npa=101,8-15-2,66-103=4,0618 kg-h'=0,001128kg-s!;
- Ung dung trang men ML-152 (dung méi), son may kéo phién ban xuat khau:
npe=101,8-20-3,276 - 10 % =6,6699 kg - h ' =0,001853 kg - s ! ;
- ing dung men ML-152 (dung mo6i), son may kéo hang loat:
Nres=407,3-20-3,276-10 3 =26,6863 kg - h ' =0,007413 kg -s .
2. Giai thich cac phuong an thiét ké cho vu tai nan.
2.1. Giam 4p suat dudng dng cung cép khi ty nhién cho may tao nhiét trong khi bang tai dang
chay.

2.1.1. Dong khi métan trong dudng dng cung cap & ap subtf g™ 184X
Gey, = 714xkr - w' = 0,19844xkr - ¢,

2.1.2. Khéi lugng khi ek, thoat ra tir duong dng co duong kinh dg = 0219 m va tong chiéu dai
cac doan duong ong L ¢ = 1152 m, theo doan van. A.1.2c) va A.2.4[ 1] sé la:
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Mmey, = 0,19844-300+0,01- 3,14-178,4- +1152+ 0,626 = 107,97 xr.

213 Khéi lugng dung méi bay hoi khoi san pham son khi bang tai chay trong truong hop khan
cap Ta=3600s=1 gio [ 1] co tinh dén hé s6 du cia son, vecni K , =2 s¢€ la:



- Day chuyén son ndi tiép may kéo, son trang men ML-152:

Mes=2 Nres - Ta=2"26,6863-1=53,3726kg;

- Day chuyén son may kéo xuét khau, son 16t FL-03K:

Mmee=2 nea-Ta=2-4,0618-1=28,1236 kg;

- Day chuyén son may kéo xuét khau, son men ML-152:

Mee=2 Nre-Ta=2:6,6099 1=13,3398 kg.

2 1.4. Khéi wong dung moi mpb (kg) bay hoi khoi bé mat ty do clia bé dong tu F vq = 226,84
m 2 trong trudng hop khan cip 7, =3600s [ 1] sé la:

Mmow=Wec Foq-Ta=3,1919-10 226,84 - 3600 = 26,0658 kg.

2.2. Giam 4p suét thung phun son khi bang tai dang chay.

2.2.1. Khéi lwong dung méi vao phong trong trudng hop khan cip tir bé phun son ¥ pq =60 1=
0,06 m 3 va duong ong c6 duong kinh d vko = d ko = 0,04 m va chiéu dai (L ko + L bkp ) =312 m
séla:

=K, n, '1,+ [Vs + 0,785 - (d

M P2 Gro KO DhD m-:n) ]

- pE 4. = 2-0,007413 - 300 + [0,06 + 0,785 - (0,04% - 156 +

+ 0,04 - 156)] - 0,78 - 850 = 304,04 kr.
2.2.2. Dién tich bay hoi F vabq (m ?) tinh tir bé mat men ML-152 tran ra khoi bé va duong dng
s& bang:
mg, * 100 304,04-1000 -
Foex = = = = 458,6 M.
@5 * P, .. 0,78-850
2.2.3. Khéi luong dung méi m b (kg) bay hoi khoi bé mat tir do cua viing déng tu va khoi bé
mit men ML-152 tran ra khoi bé phun son s& bang:
M =m+ We Fipk T2=26,0658+3,1919 - 10 5 458,6 - 3600 = 78,7628 kg.
2.2.4. Khi lugng dung méi m i (kg) bay hoi kh01 san pham son khi bang tai chay (muc 2.1.3 )
sé la:

Mk =mec+mge+me=533726 +8,1236 + 13,3398 = 74,836 kg .
2.2.5. Khbi luong hoi dung méi m ., (kg) vao phong trong truong hop khan cap s& bang:
mpp=m b+ mpk=78,7628 + 74,836 = 153,5988 kg.

2.3. Giam ap suét thung phun son, dirng bang tai.

2.3.1. Khéi lwong dung méi m b (kg) bay hoi tir mit thoang ciia bé va tir mat men ML-152 tran
ra khoi bé phun son (muc 2.2.3 ).

2.3.2. Dién tich cac bé mit son nam trén ddy chuyén céng nghé son may kéo xuét khau va san
xuat hang loat va khdi lugng dung méi ¢ trong son, vecni ‘ap dung lén cac bé mit nay sé& la:

- Khu vue son 16t FL-03K, day chuyén son may keo xuat khiu:

Fsn=260m?

m dialy,:Kvé Gt Fne 5g 2-2,66-107-260 - 15=20,7480 kg;
- B phan phoi d4t FL-03K, ddy chuyén son may kéo phién ban xuét khau:
Fgs=227,5™2,

Mges =G Fgsw0g=2,66"10 2.227,5 - 15=9,0772 kg;
- Khu vuc trang men ML-152, day chuyén son may kéo xuat khau:
Feo=3055m?;



Mee=KviGre  Feorde=2-3276-10 2-305,5-20 =40,0327 kg;
- B0 phan say men ML-152, day chuyén son may kéo phién ban xuat khau:
Dién icn = 500,5 ™2 ;

Mese=Gre" Feserde=3,276-1073-500,5-20=32 1928 kg;
- Khu vuc tng dung trang men ML-152, day chuyen son may kéo ndi tiép:
Feoc-533m?

I’I:l eos — Kvé : G re * Feos * 5 e‘: 2 ° 3,276 ‘ 10 _3" 53’3 : 20 = 69,8443 kg;
- B6 phéan say men ML-152, day chuyén son may kéo noi ti€p:
Fess = 1092 ™2,

mess =G re* Fess* 0¢=3,276- 10 3.1092 - 20 =71,5478 kg.
2.4. Giam ap suat duong dng cung cap khi tw nhién cho may tao nhiét, dimg bang tai.

2.4.1. Khéi luong khi "™ c# sthodt ra tir dudng dng (muc 2.1.2).
2.4.2. Khéi luong dung méi bay hoi khoi bé mat son va bé mit ty do (muc 2.3.2 va2.1.4).
3. Viéc tinh toan ap suat nd du AP cho céc tinh hudng khan cép khac nhau duoc thuc hién theo
cong thire (A1) [1].
3.1. Giam 4p suat duong 6ng cung cip khi ty nhién cho may phat nhiét trong khi bang tai dang
chay:
(Pmcx_Po)'loo_l rnCH‘.Zr " ?nPG'Zn

Voa " K Peu, * Corcn, | gl

cE

AP =

N (mye+m,+m,)-Z,| 799-100 [107,9? 0,5
| p*T.C_. ~ 89813-3 10,626-9,36

26,0658 - 0,3 (53,3726 + 81236 +13,3398) - 0,3] _
44182-1,8 3,9043- 1,8 -

= 0,2965 - (9,2135 + 0,9833 + 3,1946) = 3,97 klla.
Ap suat vuot qua tinh toan ctia vu nd khong vurgt qua 5 kPa nén trong tinh huéng khan cap nay,
mit bang cta xudng son va giao hang khong thudc loai A hodc B.
3.2. Giam 4p suét thung phun son khi bang tai dang chay:

AP = ( max PD)'Zn_ 100 I:rnpﬁé nlpx] -
"::g ’ Kn Ccr.c pcgg € pCSD -

_799-0,3-100 [78,7628 _743836] _
T 89813-3-1,8 | 4,4182  39043)

=0,04942 - (17,8269 + 19,1676) = 1,83 kPa.
Ap suit vuot qua tinh toan cta vu n6 khong vuot qua 5 kPa nén trong tinh huéng khan cap nay,
mit bang clia xudng son va giao hang khong thudc loai A hoic B.
3.3. Ha ap thung phun son, dirng bang tai:
AP = ( max ‘PO) ' Zrz 100 Mpss .

Vcs ’ Ku Ccr.c pc39 5




(M tm tmy, tm, +m, + mm)] .

so C
Pc

799:0,3-100 [78,7628
T 89813-3-1,8 |4,4182

{
—_-

(20,740+ 9,077 + 40,0327 + 32,7928 + 69,8443 + 71,5478)]
' 3,9043

=0,04942 - (17,8269 + 62,5062) = 3,97 kPa.
Ap suit vuot qua tinh toan cta vu n6 khong vuot qua 5 kPa nén trong tinh huéng khan cép nay,
mit bang cta xuong son va giao hang khong thudc loai A hoac B.
3.4. Giam ap sudt duong dng cung cap khi tyr nhién cho méay phat nhiét, dimg bang tai:

AP = (Pox — Pp) - 100 [ Mey, Z, L Mg Z, N
L::lz ’ KH pCZ-E,. ’ C::'.'.CE-:,. p:ﬁ €. Ccr.c
N (M F M. g, T T+, )" an _
P’ Core

_799-100 [107,97-0,5 26,0658-0,3
© 89813-3 0,626-9,36 4,4182-1,8

(20,7480 + 9,0772 + 40,0327 + 32,7928 + 69,8443 + 71,5478)- a3]_
: 3,9043 - 1,8 -

=0,2965 - (9,2135 + 0,9833 + 10,4177) = 6,11 kPa.

Ap suét vuot qua tinh toan cua vu nd vuot qua 5 kPa nén trong tinh hudng khan cip nay, mat
bang cta xudng son va giao hang thudc loai A.

Vidu 19

1. Dit li¢u ban dau.

1.1. Phong bao quan va dong goéi may moc. Trong phong, bé mit may dugc tay nhon trong dung
dich nuéc trisodium phosphate vi synthanol DS-10, cac bd phan may riéng 1¢ dugc tdy nhon bang
ruou tring va bé mat may duoc xu 1y (bdi dau) bang dau cong nghiép [-50. Kich thuoc
phong L x S x H =54,0 - 12,0 - 12,7 m Thé t1ch phong ¥, = 8229,6 m 3. Thé tich ty do cua
phong vsi = 0,8 - 8229,6 = 6583,7 m >~ 6584 m . Di¢n tich phong F = 648 ™ . Tay nhon may
moéc bang dung dich trisodium phosphate ( m 1 = 20,7 kg) bang syntanol DS-10 (m 2 = 2,36 kg)
duocthuchlentrongbecoL1><S1 xHi1=15-1,0-1,0m (F1=1,5m?). Cac bd phan may
rleng 1¢ dugc tay diu m& trong ta hut kich thudc L ; x Sz xH>2=12-0,8-285m(F2=0,96
m 2 ) vé6i ruou trang, dugc bao quan trong ti trong mot thung chira c6 thé tich caa V. =3 1= 0,003
m ? (dinh muc ngay). Viée xir Iy bé mit may cong cu duoc thuc hién trong bé dau cong nghiép I-
50 cOL3xS3xH3=1,15-0,9-072m (F3=1,035m?,V3=0,7452 m?) & nhiét do ¢=
140°C. Khdi lugng dau cong nghiép 1-50 trong bé m3 = s33 kg. Canh bé tra diu may c6 chd dé
may dong goi kich thuéc L 4 x §4=6,0-4,0m (F4=24,0m 2)), trén d6 co gidy dong goi co trong
lwong m 4 = 24 kg va cac tAm bia can m s = 1650 kg.



1.2. Trisodium phosphate 13 mot chat khong chay. Cong thirc thd cta ruou trang 1a C 105 H 210 .
Khdi lugng mol cta ruou tring M = 147,3 kg - kmol "' . Hang s6 phuong trinh Antoine cho tinh
linh tring: 4 =7,13623; B =2218,3; C . =273,15. Piém chdp chdy clia ruou trang «p > 33°C, dau
cong nghiép 1-50 1p = 200°C, synthanol DS-10 pr=247°C. Ty trong chit 16ng & nhiét do 1= 25
°C: rugu trang p 1= 790 kg - m =, dau ~cong nghiép I-50 p 1= 903 kg - m ~*, syntanol DS-10 p 1 =
980 kg - m ~* . Nhiét chay cua ru’ou trang , dau cong nghiép I-50 theo cong thirc Bass = 50460 -
8,545 - p w= 150460 - 8,545 - 903 = 42744 kJ - kg 1 =42,744 MJ - kg !, giay bao bi = 13,272 MJ
‘kg™!,thm bp gd =20,853 MJ - kg ! Hz = QF = 43,966 MILx- kr™" = 4,397 - 107 ix-xr™
Qz Q0%

2. Giai thich phuwong 4n thiét ké cua vy tai nan.

Khi xac dinh ap suat du cta vu no, viéc giam ap suét cla thung chtra ruou tréng duoc coi la
phuong an thiét ké khi x4y ra tai nan. Nhiét d6 khong khi tuyét dbi tbi da trong khu vuc nhit dinh
(Vologda) theo [ 3] ¢, =35 °C duoc iy 1am nhiét do thiét ké. Mat d6 hoi con tring & ¢, = 35

87

— 47 .3 3
= - - =5,8240 kr' M
°C 22/413-(1 +0,00367-35) " Thoi gian bay hoi theo A. 1.2¢)[ 1] T=3600s.

3. Khéi ¥ ya dién tich tran F s ruou tring lot vao phong khi xay ra sy ¢b thiét ké theo khoan
A.1.2.[1]séla:

Ve=V.=0,003m3=31;

’ F’Va=1,0-3=3m2 ’
4. Xac dinh &p suat Pn i hoi ruou trang bao hoa ¢ nhi¢t do thiet ke ¢ , = 35°C:
2218,3

IgP, = 7,136230 - ———— — = —0,062537;
273,15 + 35

Pn=0,87 kPa .
5. Toc dd bay hoi cua ruou tréng W sé la:
W =10"%-10"-.1473 - 087 = 1,056 - 10" ° kr- M™%+ ¢,
6. Khéi lugng hoi than tring vao phong s& bang:
m=1,056-107-3-3600=0,114 kg.
7. Ap sudt nd duAP theo cong thuc (22 ) cua Quyén loi s& la:
0,114- 4,397 - 10’

AP = 2,831 107° - = 0,02 klla.
6584

8. Ap suat nd dutinh toan khong vuot qua 5 kPa. Phong bao quéan, dong goéi may khong thude
loai A hoac B. Theo muc B.2 va bang. B.1 [ 1 ] chung ta s€ kiém tra xem mit bﬁng co thudc loai
B1 - B4 hay khong.

9. Theo khoan B.2 [ 1 ], ta xac dinh tai trong chay Q va tai trong chay riéng g :

G3=m3=538kg, Ga=m4=24kg, Gs=ms=1650kg;

0 =1538-42,744 + 24 - 13,272 + 1650 - 20,583 = 57277 MI;
S=F3+F4=1,035+24,0=25,035m?

_Q 57277 _ i il
475 25085 O too°
10. Tai trong chay riéng vuot qua 2200 MJ - m 2. Phong bao quan, dong go6i may moc theo

ban. B.1 [ 1 ] thudc loai B1.




Vidu 20

1. Dit liéu ban dau.

1.1. Vi tri ciia may tron, may bom va bd loc so cap va thir cap Trong phong nay, hon hop ngam
tam vt liéu chéng thAm duogc chudn bi va bom vao bé ngdm tim cua ddy chuyén san xuat dit &
phong khac. BNK 45/190 bitum, polypropylene va chét don (talc) duoc st dung lam thanh phan
ctia hon hop. Tong cong c6 8 may tron trong phong: 6 may trén co thé tich 7, = 10 m > mdi may,
trong do hai may tron chira day nhwa dudng va mot may trong, 2 may tron c6 thé tich ¥, = 15
m 3 m01 may. Tat ca cac may tron déu dugc 1am nong bang dau dién nhiét (allotherm-1), dugc
cung cip tir phong ndi hoi va c6 nhiét do =210 °C. Nhiét d6 ctia nhwa dudng va hdn hop trong
may tron = 190°C. Hn hop bao gém bitum BNK 45/190 - 8 t, polypropylen - 1 t, talc - 1 t.
Polypropylen dugc cung cap trong mot thung duy nhat ¢ dang hat c6 trong lwong m 1 =250 kg. 1
tan polypropylen dang hat chira t61 0,3 kg bui. Polypropylen dugc nap tir thung chira vao pheu tron
c6 thé tich V. =1 m > . Luong polypropylen trong phéu m » = 400 kg, do d6 bui trong phéu nay &
dang hat chtra m 3 = 0,12 kg.

Trong qua trinh xur 1y, polypropylen va cac chat dong tring hop cta no, khi dugc nung noéng
trén nhiét d6 £ =150 ° C, c6 thé giai phong vao khong khi cac san pham dé bay hoi cua qua trinh
phan hily oxy héa nhiét co chira axit hitu co, hop chét carbonyl va carbon monoxide. Pong thoi,
1,7 kg san pham khi dugc giai phong trén 1 tén nguyén li¢u tho (tinh theo axit axetic).

Kich thuéc phong L x S x H=24 - 36 - 12 m Thé tich phong V', = 10368 m 3 . Thé tich tu do
ctia phong vst = 0,8 - 10368 = 8294,4 m 3 . Dién tich phong F = 864 ™2 .

Cong suit bom voi dau dién nhiét (allotherm-1)n 1 =170 m>-h ' =0,0472m? s ' =71,5kg

sl Téng cong com4=15 tan dau trong hé théng tuan hoan dau dién nhiét . Chiéu dai tbi da
ctia duong 6ng vao va ra bang dau dién nhiét gitta cac van thi cong va may tron 1a L 1 = 19 m,
duong kinh d 1 = 150 mm = 0,15 m. Cong suit ciia bom cung cdp hdn hop cho bé ngdm tim, n 2 =
10m.>-h"'=0,00278 m?>-s'=2,78 kg - s ' (dbi v6i nhwra dudng c6 polypropylen 2,5 kg - s -
1), va x4 hdn hop vao may tron trbé n3=5m?>-h'=0,00139m > s ' =139 kg - s "' (dbi voi
nhua dudng co polypropylen 1,25 kg - s ' ). Chiéu dai t6i da ciia dudng dng vao va ra c6 hdn hop
giita van thil cong va may tron 1a L » = 15 m, duong kinh d> =150 mm =0,15m.4=25m?>-h-
'=0,007m?>-s'=7kg-s . Chiéu dai téi da ctia dudng 6ng cAp nudc giita van tay va may tron
la L 3 =20 m, dudong kinh d 3 = 150 mm = 0,15 m.

Theo quy dinh cong nghé, tir 1 tan hat polypropylene khi cho vao may tron s& c6 30 g (0,03 kg)
bui chira trong hat Iot vao phong. Viéc hut bui uét dinh ky dugce thuc hién it nhét mot 1an trong
mot ca, viéc hut bui wdt néi chung duoc thuc hién it nhit mdi thang mot lan. Nang suat xu 1y
polypropylenns=1,65t-h" ! . Ty 1€ bui thai vao thé tich phong va dong lai trén cac bé miat kho
tiép can va tiép can dé 1am sach lan luot 12 #1=0,2 va f2=0,8.

1.2. Talc 1a mot chat khong chay. Diém chép chay cua bitum BNK 45/190 #fsp = 212 °C. allotherm-
118sp = 214 - C. Ty trong cuia chat 1ong bitum p 1= 1000 kg - m ' , allotherm-1 p 1= 1514 kg - m .
Nhiét chay cua nhya duong theo cong thirc Bass N(= = 50460 -8,545 - p w=41915kJ - kg ' =
41,92 MJ - kg ', allotherm-1 N (= = 50460 - 8,545 - 1514 = 37523 kJ - kg ' =37,52 MJ - kg !,

polypropylen N = = 44000 kJ - kg "' = 44,0 MJ - kg ' Q% Q= @

2. Giai thich phwong 4n thiét ké cua vy tai nan.

Khi xac dinh ap sudt du cta vu nd, 4p suat bat loi nhat vé hau qua caa vu nd dugc chip nhén 1a
mot trong hai phuong an tai nan dugc tinh toan. Phién ban dau tién cta vu tai nan 13 tinh trang
giam ap suit trong ham khi nap polypropylen vao may tron. Phuong an thi hai 1a giam ap sut
duong dng & khu vuc giita may tron va van phia trude may bom bom hdn hop tir bé dén may tron.



2.1. Giam ap sudt cta phéu khi nap polypropylen vao may tron. Viéc tinh toan duogc thuc hién
theo cac doan van. A.3.2 - A.3.6.
2.1.1. Cudng d6 tich tu bui n ¢ trong phong khi chit may tron polypropylen tir thing chira vao
phéu, theo dir liéu ban dau, s& la:
ne=0,03-1,65=0,0495kg-h'.
2.1.2. Khéi lwong bui M 1 thai vao thé tich cia phong trong khoang thoi gian (30 ngay = 720
gi0) gifta cac lan hut bui chung (1 =0,2; a = 0) s& bang:
m1=0,0495 - 720 - 0,2 = 7,128 kg.
2.1.3. Khi 1eng bui M2 thoat vao thé tich ctia phong trong khoang thoi gian (8 gid) giita cac
1an hat bui hién tai ( g2 = 0,8; a = 0) s& bang:
m2=0,0495-8-0,8=0,317 kg .
2.1.4. Khoi lugng bui dong lai trong phong tai thoi diém xay ra tai nanm , (K o= 1,0; K y=
0,7) va khéi luong bui xo0ay 1 vz (K v, = 0,9) s& 1a:

1 5
m, = —% (7,128 + 0,317) = 10,636 kr;

mg, = 10,636 - 0,9 = 9,572 kr.
2.1.5. Khoi 1uong bui bay vao phong do tinh hudng khan cap s& bang:
ma=m3=0,12kg.

2.1.6. Khéi lugng bui wdc tinh m lo ling trong thé tich ciia phong do tinh hudng khan cip sé 1a:

m=9,572+0,12=9,692 kg.

2.2. Giam ap suat duong dng ¢ khu vuc gitta may tron va van phia truéc may bom bom hdn
hgp ttr bdn tim dén may tron. Viéc tinh toan dugc thuc hi¢n theo muc A.1.2 [ 1 ] va dir li¢u ban
dau.

2.2.1. Khéi lwong ctia hén hop ra khoi may tron ( Va = 15 m3 ) va dudng dng c6 bom m em dang chay
s& bang ( q= n3 ;Ta = 300 S)Z

T, | T _—
me, = (V. + q~Ta-—Z-d5-L:)'pm = (15+0,00139 300 + - 0,157 - 15) -

) - 1000 = 15682 kg.
2.2.2. Khoi lugng cta polypropylen m ,r c6 khoi lugng m cm s€ 14, véi ty 1€ bitum, polypropylen
va talc la 8:1:1:
1

1
m_ =—'m. =—+15682 = 1568,2 kr.
" 10 “t 10

2.2.3. Khdi lugng hydrocarbon dé bay hoi m dugc giai phong trong qué trinh phan hity oxy hoa
nhiét tir polypropylen ¢ trong hdn hop tran (1,7 kg san pham khi dugc giai phong tir 1 tin
polypropylen) s& bang:

m=0,0017 - m p=0,0017 - 1568,2 =2,7 kg.

3. Ap suit nd duAP dbi voi hai phuong an thiét ké xay ra su ¢d duge xac dinh theo cong thirc
(22)va (43)cua Sb tay.

3.1. Ap suit n6 du AP trong tinh hudng khan cip lién quan dén viéc giam ap suat ctia nhién lidu
khi nap polypropylen vao may tron s¢ la:

9,692 - 44,0
AP = 47,18 ———— = 2,42Kklla
8294,4

3.2. Ap suét n6 du AP trong tinh hudng khan cap lién quan dén viéc giam ap suat cua dudng
ong ¢ khu vuc gilra may trdn va van phia trudc may bom bom hon hogp tir bé dén may tron sé:



- 2,7-44,0-106
AP = 2,831 -107° - = 0,4 klla.
82944

4. Ap suét n6 dutinh toan cho ting phuong an sy c¢b khong vuot qua 5 kPa. Mit bang ciia may
tron, may bom va bo loc so cap va thir cap khong thudc loai A hodc B. Theo diéu B.2 va bang. B.1
[ 1] ching ta s& kiém tra xem mit bang c6 thudc loai B1 - B4 hay khéong.

5. Xét thy trong phong c6 mot luong chat d& chay kha 16n, dé don gian cho viéc tinh toan,
chung ta s€ chi thuc hién tinh toan cho nhya duong va hon hop dat trong 4 may tron co thé tich V., =
10 m ® mdi méy va trong hai may tron c6 thé tich ¥, = 15 m > mdi may. Trong trudng hop nay,
luong dau dién nhiét tudn hoan khong dugc tinh dén. Ngoai ra, dé don gian hoa phép tinh, ching

ta s€ thuc hién phép tinh bé‘mg cach st dung mot gia tri nhiét luong duy nhét cho tit ca cac thanh
et |
KIr .

phan va chit ctia nhya dudng, béngQﬁ = 4192 Mlx
6. Theo khoan B.2 [ 1 ], ta x4c dinh tai trong chdy Q va tai trong chdy riéng g :
G=4-10-1000+2-15-0,9 - 1000 = 67000 kg;

Q=67000 - 41,92 =2808640 MJ;

S=F=864™,;
2808640 3251 Mk
o — £, % M “
= 864

-2

7. Tai trong chay riéng vuot qua 2200 MJ - m 2. Vi tri ciia may trén so cip va thir cip, may

bom va bd loc theo bang. B.1 [ 1 ] thudc loai BI.

5.8. Vi du vé tinh to4n cip cong trinh nguy hiém chay no
5.8.1. Toa nha logi A

Vidu 21

1. Dir liéu ban dau. Toa nha cong nghiép sau ting. Tong dién tich cia tda nha 1a F = 9000 ™2 .
Toa nha c6 mat bﬁng loai A voi téng dién tich F A =400 m 2

2. Xac dinh hang cong trinh.

Téng dién tich mat bﬁng loai A 1a 4,44% va khong vuot qua 5% dién tich toan bd mat béng cua
toa nha nhung 16n hon 200 ™ . Theo khoan 6.2 [ 1 ] thi nha thudc loai A.

Vidu22

1. Dit liéu ban dau. Nha cong nghiép 3 ting. Tong dién tich ctia tdoa nha 1a F=20.000 ™> . Toa
nha c6 mit bang loai A v6i tong dién tich F 5 = 2000 ™ . Nhitng co s¢ nay duoc trang bi hé thong
chira chay tu dong.

2. Xac dinh hang cong trinh.

Téng dién tich ctia mat béng loai A dugc trang bi h¢ théng chira chay tu dong 1a 10% va khong
vuot qua 25% dién tich cua tAt ca cac mat bﬁng cua toa nha, nhung hon 1000 M2 Theo khoan 6.2
[ 1] thi nha thudc loai A.

5.8.2. Toa nha logi B
Vidu23
1. Dit liéu ban dau.
Toda nha cong nghiép sau tang. Tong dién tich ctia toa nha 1a F = 32000 ™2 . Dién tich mat bang
22khuAlaFaA=150m?,khuB-Fp=400m?, tong dién tichkhu A viB - F o =550 m 2
2. Xac dinh hang cong trinh.



Téng dién tich mat béng loai A 1a 0,47% va khong vuot qua 5% dién tich toan by mat b?mg cua
toa nha va 200 ™2 . Theo khoan 6.2 [ 1 ], tda nha khong thudc loai A. Téng dién tich mat bﬁng loai
A va B 1a 1,72% va khong vuot qua 5% di¢n tich cua tat ca cac mat béng cua toa nha, nhung hon
200 ™2 . Theo khoan 6.4 [ 1 ] thi nha thudc loai B.

Vidu 24

1. Dit liéu ban dau.

Nha cong nghiép hai tAng. Tong dién tich cua tda nha 1a F = 15.000 ™ . Dién tich mat bang loai
AlaF,=800m?, loai Bla Fp=600m?,tong dién tich mit bang loai A va B 1a F A s = 1400
m 2. Mit b?mg loai A va B dugc trang bi hé théng chira chay tu dong.

2. Xac dinh hang cong trinh.

Téng dién tich mat b?mg loai A duoc trang bi hé théng chira chay tu dong 1a 5,33% va khong
vuot qua 25% dién tich toan bd mit bang cua toa nha va 1000 ™ . Theo khoan 6.3 [ 1 ], nha khong
thuoc loai A. Téng dién tich cac mat béng loai A va B dugc trang bi h¢ théng chira chay tu dong
1a 9,33% va khong vuot qua 25% dién tich can nha. tat ca mat bﬁng cua tdoa nha, nhung hon
1000 ™2 . Theo cac doan vin. 6.4 va 6.5 [ 1 ] tda nha thudc loai B.

5.8.3. Toa nha logi B

Vidu25

1. Dit liéu ban dau.

Toa nha cong nghiép tam tang. Tong dién tich ciia toa nha 1a F = 40.000 ™ . Trong toa nha
khong c6 mit bang loai A va B. Dién tich mit bang loai B1 - B3 13 F g = 8000 m >

2. Xac dinh hang cong trinh.

Téng dién tich cac mat béng loai B1 - B3 b?mg 20% dién tich toan bd mat bé‘mg cua toa nha, tirc
la trén 10%. Theo khoan 6.6 [ 1 ] thi nha thudc loai B.

Vidu26

1. Dit liéu ban dau.

Nha coéng nghiép 3 tang. Tong dién tich cta tda nha 1a F= 12000 ™ . Dién tich mit bang loai
AvaBlaFas=180m2 loai Bl - B3 -Fg=5000 m2- téng dién tich cac loai A, B, B1 - B3
-Fap.p=5180™.

2. Xac dinh hang cong trinh.

Téng dién tich mit bang loai A va B bang 1,5% dién tich toan b mit bang ciia toa nha va
khong vugt qua 200 ™2 Theo cic doan van. 6.2 va 6.4, toa nha khong thudc hang A hodc B. Tong
dién tich cac mat bang hang A, B, B1 - B3 1a 43,17% dién tich tit ca cac mat bang cua toa nha,
16n hon 5%. Theo khoan 6.6 [ 1 ] thi nha thudc loai B.

Vidu27

1. Dit liéu ban dau.

Nha cong nghiép hai tAng. Tong dién tich cua tda nha 1a F = 20.000 ™ . Dién tich mat bang loai
AvaBlaF a =900 m2 loai Bl - B3 - Fg=4000 m2- téng dién tich cac loai A, B, B1 - B3
-F A.B.8=4900 ™ . C4c co s& hang A, B, B1 - B3 dugc trang bi hé théng chira chay tu dong.

2. Xac dinh hang cong trinh.

Téng dién tich mat béng loai A va B, duoc trang bi h¢ théng chira chay tu dong 1a 4,5% va
khong vuot qua 25% dién tich toan by mat béng cua toa nha va 1000 ™2 . Theo cac doan vin. 6.3
va 6.5 [ 1 ] toa nha khong thudc loai A hodc B. Téng dién tich cac mat bang loai A, B, B - B3 1a
24,5% va khong vuot qua 25% dién tich cua tat ca cac mat bﬁng ctia toa nha, nhung hon 3500 ™2 .
Theo khoan 6.7 [ 1 ] thi nha thudc loai B.



5.8.4. Toa nha logi G

Vidu 28

1. Dit liéu ban dau.

Toda nha cong nghiép sau tang. Tong dién tich ciia toa nha 1a F = 30.000 ™ . Toa nha khong co
mat bﬁng loai A va B. Dién tich mat béng cachangmuc B1-B31a Fp=1800m? , hang G- F g =
2000 m 2, tong dién tich mat bang cac hang muc B1 - B3, G - F p,g = 3800 m2 .

2. Xac dinh hang cong trinh.

Téng dién tich cac mat béng loai B1 — B3 1a 6% va khong vugt qué 10% dién tich toan bd mat
bang ctia toa nha. Theo khoan 6.6 [ 1 ], toa nha khong thudc hang B. Tong dién tich cac mit bang
hang B1 - B3, D béng 12,67% dién tich toan by mat béng cua toa nha, vuot qua 5%. Theo cac doan
van. 6.6 va 6.8 [ 1 ] toa nha thudc loai G.

Vidu 29

1. Dit liéu ban dau.

Nha cong nghiép 4 tang. Tong dién tich toa nha 1a F = 16.000 ™ . Dién tich mit bang loai A va
B 1a F A 5= 800 m2° mit bang loai Bl - B3 - Fg= 1500 m2 - mat bang loai G - F g = 3000
m2 - téng dién tich: loai A, B, Bl -B3 - F A,5.c=2300m?, téng dién tich loai A, B, B1 - B3, D
-F aB.c.c=5300m 2. Céc co s¢ hang A, B, Bl - B3 duoc trang bi hé théng chira chay tu dong.

2. Xac dinh hang cong trinh.

Téng dién tich mat béng loai A va B, dugc trang bi hé théng chira chay tu dong 1a 5% va khong
vuot qua 25% dién tich toan bd mat bé“mg cua toa nha va 1000 ™ . Theo cac doan van. 6.3 va 6.5
[ 1 ] nha khong thude hang A hoac B. Téng dién tich cac mat bé‘mg hang A, B, B1 - B3 duogc trang
bi hé théng chita chay ty dong 1a 14,38% va khong vuot qua 25% dién tich cua tht ca cac mat bﬁng
ctia toa nha va 3500 ™2 . Theo khoan 6.7 [ 1 ], nha khong thudc loai B. Téng dién tich cac mat béng
loai A, B, BI - B3, D, trong d6 mat bﬁng loai A, B, BI - B3 dugc trang bi lép dat hé théng chira
chay tu dong, chiém 31,12% dién tich ctia tit ca cic mat bang ciia toa nha, 16n hon 25% va 5000
m 2 . Theo cac doan vin. 6.7, 6.8 va 6.9 [ 1 ] toda nha thuoc loai G.

5.8.5. Toa nha logi D

Vi du 30

1. Dit liéu ban dau.

Nha cong nghiép mot tang. Tong dién tich ctia toa nha 1a F = 8000 ™ . Dién tich mit bang loai
AvaBlaF o s=600m2 loai Bl - B3 -Fg= 1000 m2-loai G- F =200 m2"loai B4 va D
-Fpsp=6200m?, téng dién tich cac loai A, B,B1 -B3 - F o 5. c=1600m 2, téng dién tich cac
loai A, B,B1-B3,D-Fap .cc=1800m?.Céccosdhang A, B, Bl - B3 dugc trang bi hé théng
chira chay tu dong.

2. Xac dinh hang cong trinh.

Téng dién tich mat bﬁng loai A va B, dugc trang bi h¢ théng chita chay tu dong 1a 7,5% va
khong vuot qua 25% di¢n tich toan bd mat bé‘mg cua tdoa nha va 1000 ™2 . Theo cac doan vin. 6.3
va 6.5 [ 1 ] nha khong thudce hang A hoéc B. Téng dién tich céc can nha hang A, B, B1 - B3 dugc
trang bi hé théng chira chay tu dong 1a 20% va khong vuot qua 25% dién tich cua tat ca cac mat
bé“mg ctia toa nha va 3500 ™ . Theo khoan 6.7 [ 1 ], nha khong thudc loai B. Téng dién tich cac
mat bé’mg loai A, B, B1 - B3, D, trong d6 mat béng loai A, B, B1 - B3 dugc trang bi lép dat hé
théng chita chay ty dong, chiém 22,5% va khong vuot quéa 25% dién tich cua tat ca cac mat béng
ctia toa nha va 5000 m 2 . Theo cac doan vin. 6.9 va 6.10 [ 1 ] nha khong thudc loai A, B, C va D.
Do d6 thudc loai D.

Vidu 3l

1. Dit liéu ban dau.



Nha cong nghiép 5 tang. Tong dién tich cta tdoa nha 13 F = 25.000 ™ . Toa nha khong c6 mit
béng loai A va B. Dién tich mat béng cacloaiB1 -B31a Fp=1000m?,l0ai G- F =200 m >
loai B4 va D - F ge,p=23800 m 2, tong dién tich cac loai B1 - B3, G - F s,g = 1200 m 2

2. Xac dinh hang cong trinh.

Toéng dién tich cac mat bang loai B1 — B3 13 4% va khong vuot qua 10% dién tich toan bd mit
béng cua toa nha. Theo khoan 6.6 [ 1 ], toa nha khong thudc hang B. Téng dién tich cac mat béng
hang B1 - B3, D 1a 4,8% va khong vuot qua 5% dién tich tit ca cic mat bang cla toa nha xay
dung. Theo cac doan van. 6.8 va 6.10 [ 1 ] nha khong thudc hang A, B, C va D. Do d6 thugc hang
D.

Vidu 32

1. Dit liéu ban dau.

Nha cong nghiép hai ting. Tong dién tich ciia co so la F = 10000 ™ . Khong c6 mit bang loai
A, B, B1 - B3 va D. Dién tich mat bang loai B4 1a F g4 =2000 m2 - loai D - F p = 8000 ™> .

2. Xac dinh hang cong trinh.

Theo khoan 6.10 [ 1 ] thi nha thudc loai D.

6. Vi DU PIEN HINH TINH TOAN LOAI CONG TRINH LAP DPAT NGOAI TROI DO
NGUY HIEM CHAY

6.1. Lip dat ngoai troi véi khi dé chay

Vidu 33

1. Dit liéu ban dau.

1.1. Lép dat ngoai troi. Mot bé phan tach dugc dat ¢ khu vuc thoang dang va duoc thiét ké dé
tach khi propylene khoi hoi am c6 thé xay ra. Bé phén tach duoc dat phia sau hang rao lap dit 6ng
dbt o khoang cach L =75 m (chiéu dai duong 6 ong thoat) tu ngon Ira va L 1 =700 m (ch1eu dai
duong 6ng cung cip) tir lap dit bén ngoai cua thiét bi 1am lanh propylene xe dap. O dau va cubi
duong dng vao va ra déu lap dit cac van ty dong (thoi gian dap ung ciia van = 120 s). Puong
kinh duong 6ng vao varad w1 = - d w2 = 500 mm = 0,5 m Thé tich bé phan ly V.= 50 m?>. Ap
sudt khi P=P 1 =P = 2500 kPa, luu luong khi G=40000 kg -h'=11,1111kg - s ', nhiét 46
khi ¢ =60 °C.

1.2. Khéi lwong mol cia propylene M = 42,08 kg - kmol "' . Cong thtrc hoa hoc C 3 H 6 . Nhiét
dung riéng khi dbt chay propylene Q o = 45604 kJ - kg "' = 45,604 - 10°7 - kg ' . Mat do cua
propylene ¢ ¢ ; = 60 ° C sé la:

42,08

pp = - = 1,5387 kr - M3,
22,413 (1 + 0,00367 -60)

2. Giai thich phuong an thiét ké cua vu tai nan.

Khi x4c dinh ap suit nd duA P trong qué trinh dét chay hdn hop khi d& chay va khong khi trong
khong gian md, gia sir duong dng hodc bé phan tach giam ap suat, tai d6 khdi luong khi di vao
khong gian mo s& 1a tbi da.

3. Khéi lwong m ciia propylene di vao khong gian mé trong su cb thiét ké tir duong dng
(m1,m2)hodc bé phan tach ( m 3 ) dugce xac dinh c6 tinh dén cac cong thue 6 doan B.1.4 [ 1 |:

my;=G-t+001-0785-d%, -L,-P-p, =11,1111-120+0,01-

10,785+ 0,52 - 700 - 2500 - 1,5387 = 1333,3 + 5284,5 = 6617,8 kg;

m,= G 1+ 001:0,785-d%_-L,"P-p = 1333,3+0,01-0,785 -



-0,52-75-2500 - 1,5387 = 1333,3 + 566,2 = 1899,5 kg;
mi3=G-t+0,01:-Va-P-pg=1333,3+0,01"-50-2500-1,5387 =

=1333,3 +1923,4 =3256,3 kg.
Khéi luong tdi da cia propylene lot vao khong gian mé khi xay ra su ¢b thiétkélam=m | =
6617,8 kg.
4. Ap suét du A P (kPa) cua vu nd ¢ khoang cach » = 30 m tinh tir vi tri lip dat bén ngoai bé
tach theo cong thuc (B.14) va (B.15) [ 1] s€ la:
08-m%3 3.m%® 5 -mnp')

/_\.P=Pe-( S -
r re re

30 302 303

08-6677%%3 3.6677%°%¢ 5.6677
= 101"

=101 -(0,488 + 1,114 + 1,236) = 101 - 2,838 = 287 kPa;

0. 45,604 - 10°
m_=—m-+*'Z = ————6617,8:0,1 = 6677 kr.
- 9 452 -10°

5. Do d6, ap suét nd dutinh toan vuot qua 5 kPa & khoang cach 30 m tinh tir hé théng lap dat
ngoai troi, theo didu 7.3 va bang. 2 [ 1 ] Lap dit bén ngoai bé phan tach dé tach propylene khi chay
khoi hoi am c6 thé thuge loai AN.

Vi du 34

1. Dit liéu ban dau.

1.1. Lip dit ngoai troi. Luu trit ethylene dang nhiét (IES). Bé chira ethylene dang nhiét (ISE)
1a bé chira kim loai c6 vach doi. Khong gian giita cic brc tudng bén trong va bén ngoai dugc 1ap
day bang vat lidu cach nhiét - mot 16p da tran chau xp. Thé tich bé ¥, = 10000 m > . Hé sé d6
day bé t6i da a = 0,95. Nhiét do cta etylen hoa long T'1=-103 °C = 170,2 K. Ap suit hoi etylen
trong bé P, = 103,8 kPa. Ho chira nim trong bo ke bé tong ¢6 dién tich F=5184m2 (L =S =72
m, H=2,2 m).

Trong trudng hop khéan cip, toan bo thé tich ethylene hoa 16ng tir bé chira di vao dé, co tinh dén
ethylene di vao tir duong éng vao va duong 6ng ra dén cac van ngit 1a 7= 9850 m * véi khbi
lugng m 1= 5,5948 - 10 © kg.

1.2. Khéi lugng mol cua etylen M = 28,05 kg - kmol ' = 0,02805 kg - mol ' . Nhiét dung riéng
khi d6t chay etylen Q - = 46988 kJ - kg "' = 46,988 - 10 ©J - kg "' . M4t d6 cua ethylene hoa long
& diém s6i Tk =-103,7 °C =169,5 K bang p 1= 568 kg - m . Nhiét do khong khi tuyét d6i tdi da
va toc do gio (ludng khong khi) trung binh vao mua hé & khu vyc nay (Tomsk) theo [ 3 ] lan luot
lat,=To=36°C=23092KvaU=3m:-s '. Nhiét mol bay hoi ciia etylen héa 1éng L isp =
481,62kJ - kg ' =4,8162-10°7 - kg ' =13509,4 J - mol "' . Hé s dan nhiét ciia bé tong 3 = 1,3
W -m™'-K khongkhidin=0,0155W -m™"- K. Nhiétdungcuabétong Ctv=840J kg"
L. K. Mat @6 bé tong p rv = 2000 kg - m "' . P nhét dong hoc ciia khong khi v ;= 18,5 - 10
®Pa-s=1,62-10"m?-s'. Matdo khong khi & ¢, =36 °C s la:

28,96

p, = : - = 1,14134 kr- M"°,
22,413 (1 + 0,00367- 36)




Mt d6 cua khi ethylene & 7f = -103 °C s€ la:
= = =2,021kr-M3
Pr = 2413 [1 + 0,00367-(—103)] ‘

2. Giai thich phuwong 4n thiét ké cua vy tai nan.

Khi x4c dinh 4p suit nd du AP trong qua trinh dbt chay hon hop khi dé chay véi khong khi
trong khong gian ho, d giam ap cua duong 6ng gitra bé chira ethylene ding nhiét va cac van ngit
lap dat trén bo ke & clra vao va cira ra dudng dng va giai phong ethylene hoa long va khi vao khong
gian xung quanh cung vdi su tran ethylene hoa long bén trong bo ke.

3. Khéi lwong m1 cia khi etylen di vao khong gian mé trong su ¢ thiét ké tir IRE dwoc xac dinh
theo cac cong thuc (B.2), (B.3)[1]:

mi1=001-Py-(1-a) Vyp-peg=0,01-103,8-0,05-10000-2,0121 = 1044 kg.

4. Khoi lwong riéng msp cia etylen hoa long bay hoi trong thoi gian £ = 3600 s tinh tir bd theo

cong thuc (B.11) [ 1] s€ la:

M | t S51-VRe-2,-t
m,, = Ty —T,) | 24,," | — B
??I‘”: ann ( ) A) TE -\! T a d
0,02805 F 3600

+(309,2-170,2)-{ 2-1,3"

~ 1,35094- 10* {314 7.74-107
514151107 -0,00155- 3600 . i
+ — =2,89-107%+(1-10° +

+0,14-10°)=32,95kg - m 2 ;

)“ra 1‘3 =7 2 =
a= = =774-10""M%-c71;
C.. P, 840-2000

|"4 % |!4° 5184
d= I = = 81,3 M;
| _\I 3,14

\
Fyuw=F=5184™;

U-d 3+81,3 .
Re = = -=1,51-10°.
v, 1,62-107%

5. Khoéi lugng m cia hoi (khi) ethylene thoat ra khong gian xung quanh trong qua trinh xdy ra

su cb thiét ké s& bang:
m=mi1+mayp - Fvai=1044+ 32955184 = 1044+ 170813 = 171857 kg.

6. Ap suat du A P ctia vu nd ¢ khoang cach » = 30 m tinh tir hé thong IRE bén ngoai theo cong

thic (B.14) va (B.15) [ 1 ] sé la:
b 101 (0,3 +178655%% 3.178655%° 5- 178655') 3
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=101 - (1,442 + 9,754 + 33,084) = 101 - 44,28 = 4472 kPa;

46,988 - 10°
My, = W 171857-0,1 = 178655 k.

7. Do do, ap suét vuot qua tinh todn cua vu nd vuot qua 5 kPa ¢ khoang cach 30 m tinh tir hé
thong ldp dit ngoai trodi, theo diéu 7.3 va bang. 2 [ 1 ] Lip dit bén ngoai bé ethylene dang nhiét
thudc loai AN.

Vidu 35

1. Dit li¢u ban dau.

Dir liéu ban dau tuong ty nhu vi du 33 . Tan suat giam 4p cua binh chta dudi 4p sudt dan dén
ro ri khi tiép theo d01 v6i tit ca cac kich ¢ 10 ri dugc trinh bay trong Bang. P.1.1 [ 7 ]. Dé tinh
toan don gian, tan suat xuat hién cta leh ban sy c6 dang xem xét trong nam ddi véi tat ca cac quy
md 10 i dugc 1y bang 0 =6,2 - 10 ° nam ' .

2. Theo tinh toan tir vi du 33. gia trj 4p sudt nd duA P & khoang cach » = 30 m tinh tir vi tri lap
dat ngoai troi 1a 287 kPa.

3. Xung clia song ap suat i (Pa - s) duoc tinh theo cong thue (B.23) [ 1 ]:

123 -mg>®  123-6677°%
i= 30 = 1371 1la-c.

4. Ta tinh gia tr1 ham probit Pr bang cong thirc (D.1) va (D.2) [ 1 ]:
Pr=5-026-In(V)=5-0,26-In(532-10"")=5+3,76=8,76;

o (17500 )3-” | (290 = ( 17500 \** (290 )"’-3 B
~\ap i ) - 287000) 1371

=6,24-101+532-107=532-10"7.

5. Theo bang. D.1 [ 1] ddi véi gia trj thu dwoc ciia ham probit, chung ta xac dinh xc suét co
diéu kién gay thuong tich cho mot ngudi O 4> 0,999. Ta chap nhan Q a=10.

6. Nguy co chay P (a ) (nam ") tai mot diém nhat dinh trén lanh tho (a), 6 khoang cach 30 m
tinh tir hé thong lap dat ngoai troi, dugc xac dinh theo hé thuc (1) [

R(a)=04-0=1,0-62-10"=6,2-10" nam'l.

7. Theo bang, mirc d6 nguy co hoa hoan do kha ning dbt chay propylene véi sur hinh thanh séng
ap suat vuot qua mot phan triéu (10 ° ) mdi nam & khoang cach 30 m so véi lap dat ngoai troi. 2
[ 1] Lap dat bén ngoai bé phan tach dé tach propylene khi chay khoi hoi am c6 thé thudc loai AN.

Vidu 36

1. Dit liéu ban dau.

Dit lidu ban dau twong tu nhu vi du 33 . Tan suét giam ap Q (ndm "' ) ciia binh chiu ap véi 1o ri
tiép theo ddi vai tat ca cac kich ¢& ro ri ¢ cac duong kinh xa d (m) khac nhau duogc trinh bay trong
Béang. Khoan 1.1 [ 7 ] va tuong Ung la:

di1=5-10"m,01=40-10"nim ' ;

d2=12,5-10"m,Q2=1,0-10 nam " ;
d3=25-10"m,03=62-10°nam " ;

d4=50-10"m, Q04=3,8-10 nam "' ;



ds=100-103m,Qs=1,7-10 °nim ' ;

pha huy hoan toan, O 6=3,0 - 10 7 ndm ™" .
2. Luu lugng nguén propylene G (kg - m 2 - s ") theo s0 liéu ban dau 1a:
G 15,1131

G,. = —= - =56,6170 kr- M~ 2 ¢ 1,
“< = 0,785-dZ,, 0,785 0,57

3. Luu lugng propylen G (kg - s ') qua cac duong kinh thoat ra khac nhau la:
G, =0,785 -d} - G,.. = 0,785 - 0,005%-56,617 = 1,11111- 103 kr-c™};

G, = 0,785- d? - G,.. = 0,785-0,0125°:56,617 = 6,9444 - 1073 kr-c™%;
G; = 0,785 -d3 - G, = 0,785 - 0,0025 - 56,617 = 0,0278 kr- ¢ *;

G, = 0,785 -d} -G,.. = 0,785 - 0,05 - 56,617 = 0,1111 kr- ¢ %;

G; = 0,785 - dZ- G,..,= 0,785 0,1°- 56,617 = 0,4444 kr-c" };

Gy = 0,785 - d2,; G, = 0,785 + 0,5% - 56,617 = 11,1111 kr-c "

4. Khéi luong propylene m di vao khong gian hé trong qua trinh giam ap sut cta thung chta
thong qua cac duong kinh thoat ra khac nhau la:

mi=Gi1-1+001-Va,-P-pg=11,1111-1073-120+ 0,01 - 50 - 2500 - 1,5387 =0,13 +
1923,4 =1923,5 kg;
m2=:6,9444-10 3 - 120+ 1923,4 =1924,2 kg~
m3 =078 + 120+ 1923,4 = 1926,7 kg;
m4=0,1111-120+1923,4=1976,7 kg ,
mS5 = 0,4444 - 120 + 19234 = 1976,7 kg;
m6=11,1111-120 + 1923,4 =3256,7 kg .

5. Ap suét nd duA P ¢ khoang cach = 30 m tinh tir vi tri lip dit bén ngoai ctia bé phan tach
khi n6 dugc giam ap qua cac duong kinh dong chay ra khac nhau theo cong thirc (B.14) va (B.15)

[l]Sélé 0.33 0.66
08 -m_ 3 S'm
AP, = P, ( Pl 3“"1)
r r= r

0,8-1940,7%% 3.1940,7°% 5.1940,7

— - - - — p a;
101 ' 118,8 kI1
30 30° 303
Q. 45,604 - 10°
My =—'Mmy*Z=————+1923,5:0,1 = 1940,7 kr;
- Qo 4,52 -10%



0,8 -1941,40%3% " 3-.1941,496¢ " 5-1941,4
30 302 302

AP, = 101: ( ) = 118,9 klla;

mpr2 = 1000 - 1924,2 = 1941,4 kg;

= 119 klla;

0,8-1944%%3 3.1944%¢ 5.1944
AP, = 101"

- -
30 302 30°

mpr3=1,009 - 1926,7 = 1944 kg .

Ap. = 101. (25 1954°%% 43 + 195405 , 51954
. 30 307 30°

) = 119,4 klla;

mpr4 =1,009 - 1936,7 = 1954 kg

0,8-1944%%3 3.1994%%¢ 15.1944
AP; = 101- + . + = 121 k[la;
30 302 303
mprd = 1009 - 1976,7 = 1994 kg;

0,8-3286%% . 3.3286%%¢ . 5-3286
30 302 303

AP, = 101 ( ) = 171 klla;

_ mpr6 =100 + 3256,7 = 3286 kg.
6. Xung luc cua song ap suat i dugc tinh theo cong thirc (B.23) [ 1 ]:
0.66
, 123-may 123 1940,7%¢
! r 30

= 606,5Ia"c;

_123-19414%F
¥ 30

= 606,6Ila-c;

. 123-19440¢¢
iz = 30 = 607 2IMa-c;

~ 123-19540%¢
iy = 30 = 609,2Ila-c;

123 19940¢6
ig= 30 = 61741a ¢

123 3286%%¢
i, = = 858,6Ila-c.
5 30

7. Xéc dinh gia tri ham probit Pr bang cong thire (D.1) va (D.2) [ 1 ]:
Pri=5-026-In(V1)=5-0.26"1In(1,047-103)=6,78;




- (17500)3” | (290-)9-3 B ( 17500 \** ( 290 \*3 S
: AP, A 118800) ' 606,5) ' :

Pro=5-0.26-1n(1,046 - 103 )=16,78;

L]

(17500 -)B"‘ ‘ ( 290

.93
) = 1,046 10~3;
118900 606,6

Pr3=5-0,26-1n(1,036 - 10 ) =6,79;

17500 |4 290 \*3
v = ( ) *( ) = 1,036 -107;
119000 607,2
Pr4=5-0,26-In(1,0005 - 10 ) =6,79;
17500 \®* 290 \*3 ;
V4=( ) -:( ) = 1,005-1073;
119000 609,2
Prs=5-0,26-1n(8,873 - 10 *) = 6,83;
17500 \** 290 %3
v, =( ) —( ) =8,873-107%
121000 617,4

Pre¢=5-026-1In(4,131 107 )=7,62;

_ 17500\ /290

6~ (171000) N (858,6

8. Theo bang. D.1 [ 1 ] d6i v6i cac gia tri thu duoc cia ham probit ta x4c dinh x4c suit c6 didu

kién gay thuong tich cho mdt ngudi Q g :
041=0,962, Q0 2=0,962, 0 43 = 0,963, O 44 = 0,963, O 45 = 0,966, QO 46 = 0,996.

9. Nguy co chay P ( a ) tai mot diém nhét dinh trén 1anh tho (@ ), & khoang cach 30 m tinh tur

hé théng 1ap dit ngoai troi, dugce tinh theo hé s6 (1) [ 1 ]:
P(a)=Qa1- 0170w 02t0x3°03+t0wu-0Qa+Q0q5-0s5+

.93
) = 4,131-10°5;

+04d-06=0,962-40-107+0,962-1,0-10 0,963 -
6,2-10°+0,963-3.8-10°+0,966 - 1,7 - 10 ° +
+0,996-3,0-107=3,848- 10 5+ 0,962 - 10 ° 45,971 - 10 6 +
+3,659-10°+1,642-10°+2,988-107=5967-10".

10. Do d6, mirc do nguy co hoa hoan do kha nang d6t chay propylene voi su hinh thanh song
4p suat vuot qua mot phan triéu (10 ¢ ) mdi nim & khoang cach 30 m tinh tir hé thong lap dit ngoai



troi, theo Bang. 2 [ 1] Lap dit bén ngoai bé phan tach dé tach propylene khi chay khoi hoi 4am c6
thé thuoc loai AN.

6.2. Lap dat ngoai troi véi chit 16ng dé chay

Vidu37

1. Dit liéu ban dau.

1.1. Lap dat ngoai troi. Kho axeton. La to gom 8 bé nam ngang, mdi bé co thé tich 10 m 3 (hé
sO day bé a =0,9). Acetone dén tir duong sit. bé chira qua dudng 6ng cung cap qua dng nap axeton
vao be chtra kho. Acetone dugc phan phdi vao cac thung chira riéng biét thong qua duong 6 dng xa
qua dng xa axeton. Cac bé chira axeton duoc ndi v6i nhau bang duong dng. Van thu cong duoc
lap dat trén tat ca cac dudng dng va éng gop. Kho co nén dat dip co diéntich Fop=F v =14 - 17,6
=246,4 m 2 ( F, 1a dién tich bdc hoi, m 2 ). Chiéu cao nén dip H o = 1,5 m.

1.2. Khéi lwong mol ctia axeton M = 58,08 kg - kmol ' . Cong thirc hoa hoc C 3 H 6 O. Piém chep
chiy ifsp = -18 °C. Nhiét dung riéng khi d6t chdy ciia axeton Q o = 31360 kJ - kg ' =31,36-10°J
- kg "' Mat do chat 1ong p 1 = 790,8 kg - m = . Nhiét do khong khi tdi da tuyét ddi ¢ khu vuc nay
(Perm) [ 3 ]1a ¢, =37 °C. Mat do hoi ctia axeton ¢ ¢, = 37 °C 1a . Céc hing s6 ctia phuong trinh

Antoine lad= 6,37551, B = 1281,721, C 2= 237,088.

= =50 = 2,815kr ‘M3
Pa = 37413-(1 + 0,00367-37)

1.3. Ap suét hoi bdo hoa cta axeton P , (kPa) & nhiét do thiét ké tp=237°Csé la:

1281,721
lgP, = A— _ =6,37551 — = 1,6992;
t, + C, 37 + 237,088
Pn=50,03 kPa .

1.4. Toc @6 bay hoi W (kg - m 2 - s ") ctia axeton dugc tinh theo cong thirc (B.10) [ 1 ]:
w = 10"¢VM-p, = 107¢ - /58,08 - 50,03 = 3,8128 10 *kr-M"?: ¢,

2. Giai thich phuong an thiét ké cua vu tai nan.

Khi x4c dinh ap suit nd duA P trong qua trinh dt chay hdn hop hoi axeton dé chay voi khong
khi trong khong gian ho, dé don gian trong tinh toan, viéc giam ap suat mot bé bing axeton, 1am
tran axeton tir bé ra bo ke, tinh dén sy bay hoi clia axeton tir b& mat vét tran va sy xdm nhép cia
hoi axeton vao khong gian xung quanh.

3. Khdi lugng hoi axeton m (kg) di vao khong gian xung quanh, theo cong thirc (B.8) [ 1 ], duoc
x4c dinh tir biéu thie:

m=W-Fy-T=23,8128-10*-246,4 - 3600 = 338,2 kg.

4. Ap suit du A P (kPa) ctia vu nd ¢ khoang cach »= 30 m tinh tir vi tri lip dat bén ngoai kho

chtra axeton theo cong thuc (B.14) va (B.15) s¢€ la:

0,8-m%3 3-m%*¢ 5.m_° 0,8-234,6%%
APzPo-( = _+ ,“p - ..np)=101-(—--
r re re 30
3-234,6%% 5-.234,6
- - = 33 klla;

30- 303

Qe 31,36 10°
m_=—m+Z=———:338,2'0,1= 234,6 kr.

" Qo 4,52 - 108



5. Do d6, ap suét nd dutinh toan vuot qua 5 kPa & khoang cach 30 m tinh tir hé théng lap dit
ngoai trdi, theo diéu 7.3 va bang. 2 [ 1 ] Lap dit ngoai trdi kho chira axeton thudc loai AN.

Vidu 38

1. Dit liéu ban dau.

1.1. Lap dat ngoai troi. Khu vue mé danh cho xe bon (AT) dung dé d6 nhién liéu diesel vao cac
bé chtra ngdm. Thé tich nhién liéu diesel trong may diéu hoa 1, /= 6 ™ . Trang web khong c6
hang rao.

1.2. Khéi lugng mol cia nhién liéu diesel M= 172,3 kg - kmol "' . Céng thirc hoéa hoc
C 12343 H 23,880 . Diém chop chay ¢f5p > 35°C. Nhiét dung riéng khi d6t chay nhién lidu diesel O ¢g =
43590 kJ - kg ' =43,59 - 10°J - kg "' . Mat do chat long p 1 = 815 kg - m > . Nhiét 6 khong khi
t6i da tuyét d6i ¢ khu vuce nay (Tula) [ 3 114 ¢, = 38 °C. Mat d6 hoi ctia nhién lidu diesel ¢ ¢ , = 38
°C la:

1723

Pg = — = 6,7466 kr - M™°,
22,413-(1+ 0,00367-38)

. Cac hﬁng sb cua phuong grinh Antoine 1a 4 = 5,07818, B = 1255,73, C .= 199,523. Gioi han
nong do dudi cua sy lan truyen ngon lra C gL = 0,61% (th€ tich).
1.3. Ap suét hoi bdo hoa cia nhién liéu diesel pn o nhict do tiétkép = 38 ©C s& 1 .

1255,73
lgP, = 5,07818 — —————— = —0,20859;
38 + 199,53
Pn=10,62 kPa .
1.4. Tc @6 bay hoi Wcua nhién li¢u diesel dugc tinh theo cong thirc (B 10)[1]:
W = 107¢- - B,=10"% - /1723 - 0,62 = 8,14 - 10 ¢ kr-M~2-c"L.

2. Giai thich phu’ong én thiét ké ciia vu tai nan.

Khi xé4c dinh ap suat nd duA P trong qua trinh dét chay hon hop hoi nhién liéu diesel dé chay
vo1 khong khi trong khong gian tréng, su giam ap suat ciia binh AC, sy tran nhién liéu diesel nhan
duogc tir binh AC 1én bé mit ndm ngang, su bay hoi cta gia dinh nhién liéu diesel tir bé mat tran
dau va sy xdm nhap cta hoi nhién lidu diesel vao khong gian xung quanh.

3. Khéi luvong hoi nhién liéu diesel m di vao khong gian xung quanh tir bé mit bay hoi F va duoc
xéc dinh theo doan B.1.3 d) va cong thirc (B.8) [ 1 ] tir biéu thuc:

m=W-Fy-T=28,14-10°-900 - 3600 = 26,374 kg;

Fvww=0,15-V¢- 1000 =0,15 - 6000 = 900m .
4. Kich thuéc ngang cta vung R nrer , gi61 han dién tich ndng do Vuo*t qué gidi han nong do
dudi cia sy lan truyén ngon ltra C CNLPR theo cong thuc (B.13) [ 1 ] s€ la:
|3600 (0,62 )0-813 ( 26,374 )0-333
| 3600 \0,61. . 6,7466- 0,62.
5. Ap suat ‘né duA P o khoang cach =30 m tinh tir vi tri lip dat bén ngoai cta vi tri 1ap dat
dién xoay chicu theo cong thirc (B.14) va (B.15) [ 1] sé€ la:

Ruxre = 3,1501 - =5,9 M,

0,8:254%3 3.25406 ©5.254
AP = 101 - - - - = 11,2 k[la;
| 30 302 30° |
43,59-10°
m _=———-26,374-0,1 = 25,4 kr.

" 452-10°



6. Do d6, ap sut nd dutinh toan vuot qua 5 kPa & khoang cach 30 m tinh tir hé théng lap dat
ngoai troi, theo didu 7.3 va bang. 2 [ 1] Viéc lap dit bé ngoai trdi cho xe bon ding nhién liéu
diesel thudc loai BN.

Vi du 39

1. Dit liéu ban dau.

Dir liéu ban du twong tu nhu vi du 38 . Tan sudt giam ap cia cac bé chira chét 1ong d& chay &
ap suit gan bang ap suit khi quyén, sau d6 1a dong chét 16ng chay ra déi v6i moi kich ¢& 1o ri duoc
trinh bay trong bang. Khoan 1.1 [ 7 ] va tuong Gng la:

d1=0,025m,Q01=828-107 -nim ' ;

d>=0,1m 02=12-107 -nim "' ;
pha hity hoan toan, Q3 =15,0-10 - nam ' .
Tén suét xuét hién cta kich ban tai nan dugc xem xét trong nam dbi véi moi quymérorila Q=
1,05-10 *nam ' .
2. Theo tinh toan tir vi du 38, gia tri &p sut nd du AP & khoang cach » = 30 m tinh tur vi tri lép
dat ngoai troi 1a 11,2 kPa.
3. Xung luc ctia song ap suét i duoc tinh theo cong thire (B.23) [ 1 ]:
123 -my 7 123254566
= =347Ma-c
ro 30
4. Xac dinh gia tri ham probit Pr bang cong thirc (D.1) va (D.2) [ 1 ]:
Pr=5-026-In(V)=5-0,26-1n(3,76 - 10 %) =-0,134;

I=

(17500)3"" N (290 - (17500-)3'4 (290
. AP i ) 11200. 34,7

5. Theo bang. A.4.2 va cong thuc (A.4.2) [ 6 ] d€ thu duoc gia tri cua ham probit, chiung ta xac
dinh x4c suét c6 didu kién gay thuong tich cho mot nguoi Qq=1,42-107 .

6. Nguy co chay P ( a ) tai mot diém nhét dinh trong 1anh tho (a), & khoang cach 30 m tinh tur
hé théng lép dat ngoai troi, dugc tinh theo hé ) (H[L];

P(a)=040=1,42-107-1,05-10*=1,49-10 """ nam ' .

7. Do d6, mirc d6 nguy co hoéa hoan do kha ning ddt chay hoi nhién liéu diesel voi su hinh
thanh séng ap suit khong vuot qua mot phan triéu (10 ° ) mdi nim & khoang cach 30 m tinh tir hé
théng lép dat ngoai tro1i, theo Ban. 2 [ 1 ] Viéc lép dat san hd ngoai troi cho xe bon khong thudc
loai BN.

8. Phu hop v6i doan van. 7.2 va 7.3 [ 1 ] chung toi s& kiém tra viéc lp dit ngoai troi xem co
thudc loai HV hay khong.

9. Hay danh gi4 cac thong sb ctia hé s6 goc chiéu xa F q ¢6 trong cong thirc (B.27) [ 1 ]:

l4-F  [4-900

5.3
) = 4247 +3,76-10% = 3,76 - 10°,

d = = [ =3386m;
,\- [ \ y
F=Fu=900n2;
M mae 0,04 0,61
H=42-d-(——) =42-3386 (=) =315
o, g4, 1,34- 9,81 33,86



M=0,04kg-m2-s' (BangB.1[1]);

28,96 s
Pe = =1,134xr'M °,
22,413 (1 +0,00367 - 38)
2‘H 2-315
h= = = 1,86;
d 33,86
5_2 r_z-so_177
~d 3386 '
1+5%2 141,772
B= = = 1,17;
25 2-1,77
h2+S%*+1 1,86% +1,77% +1
= = =2)14;
2:S 2-1,77
F 1E . ( h )] h . J5—1
, = =|=arctg|——])]| —= *Jarc e~
o= als T\ G/l TS T\ 5+1
A . (A+1)-(5-1)
——-arclyg =
VAZ -1 Y(A-l)'(5+1)

— . ar ——————
3,14 (1,77 Ji72=1) 177 o J177+1

2,14 . [(2,14 +1)-(1,77-1)
Nzl W [CX VRV R CR Ty

=0,3185-10,56 - arctg 1,274 - 1,051 - { arctg 0,527 -

-1,131 - arctan 0,875}]1=0,3185 - [0,5115 + 0,3447] = 0,3185 - 0,8562 = 0,2727,

_ B-%_ (B+1):(5-1)
V-1 e\ [E-D G+



—— grcty

a-1 i(,;—1)-(_5—1)) _

VAZ -1 JA-1-(5+1)
1 - | -
_ 1 1-17——1,77_a”t (117 + 1)-177-1)\
314 | mar—1 7 JI7-0- @77+ 1)

. 1 ;
2,14 - 1,77 . i {[[2,14 +1)-{1,77—2)}]
J218 -1 g J214-1)- (177 +1)

=0,3185 - [0,996 - arctg 1,884 - 0,832 - arctg 0,875] =

=3,185-[1,078 - 0,598] = 0,3185 - 0,48 = 0,1529;

F, =\F?—F}=4027272% + 0,15292% = 0,3126.
10. Xac dinh hé s truyén qua khi quyén 7 bang cong thuc (B.34) [ 1 ]:
t=exp[-7,0-10*-(r-05-d)]=exp[-7,0-10*-(30-0,5-33,86)] =0, 9909.
11. Ta tinh cudng d6 buic xa nhiét ¢ (kW - m 2 ) trong qua trinh d6t chay chat 1ong tran bang
cong thuc (B.24)[ 1 ]:
g=E¢ Fq-71=25-03126-0,9909 =774 kW - m 2 ;

E¢=25kW-m2BangB.1[1]).
12. Do d6, cudng do6 birc xa nhiét tinh toan vurot qua 4 kW - m 2 & khoang cach 30 m tinh tir hé
thong ldp dit ngoai troi, theo diéu 7.3 va bang. 2 [ 1] Viéc lap dit san hd ngoai trdi cho xe bon
dung nhién li¢u diesel thudc loai HV.

6.3. Lip dit ngoai troi véi chit 16ng dé chay dwgc 1am néng

Vidu 40

1. Dit li¢u ban dau.

1.1. Lap dat ngoai troi. Cira hang may kéo soi. Bé chtra dau 1am mat nong AMT-300 duoc dit
¢ khu vyc thoang dang. Thé tich dau lam mat trong thung 1a ve= 30 ™ . Van tu dong dugc lap dat
trén duong 6ng vao vara. Thé tich dau 1am mat AMT-300 duoc cung cap trong qué trinh giam ap
khan cip cua container tir duong dng vao va ra I ve = 5™ . Trang web khong c6 hang rao. Nhiét
d6 1am nong chét lam mat #f - 280 °C =5532K (Ta ).

1.2. Khéi lwong mol cta dau 1am mat AMT-300 1a M = 312,9 kg - kmol ' . Cong thic héa hoc
C 225 H3348 S 034 Noo7. DPiém chép chay fSp > 170°C. Nhiét dung riéng khi dot chay cua diu lam
mat AMT-300 bang O o = 42257 kJ - kg ' =42,257 - 10°7J - kg "' . Mat d¢ cua chét long o 71 =
280 °C 1a C1=794 kg m . Nhiét dung clia chit 1am mat & 71 =280 °C bang C1=2480J - kg~
L. K. Cac hang sO cua phuong trinh Antoine 1a 4 = 6,12439, B =2240,001, C .= 167,85.

1.3. Ap suét hoi bio hoa ctia chat [am mat P , va ¢ nhiét o ban du cia chit 1am mat dugc gia
nhiét 71 =280 °C = 553,2 K (Ha) la:



2240,001 2240,001
lgP, =6,12439 — — X = 6,12439 - ——8M8 ;
+ 167,85 280 + 167,85

Pn=13,26 kPa
1.4. Nhiét bay hoi ctia chat 1am mat L isp (J - kg 1) theo cong thirc (A.15) [ 1] s& bang:
19,173-10°-B - T}

2 = - =
wa = (T, +C, — 2732)*- M

19,173 -10%- 2240,001- 553,22

(553,2 + 167,85 — 273,2)? - 312,9

2. Giai thich phuong an thiét ké cua vu tai nan.

Khi xéc dinh 4p suat nd duA P trong qua trinh dot chay hén hop hot nuée lam mat dé chay voi
khong khi trong khong gian mo, sy giam ap suit ciia bon chira ddu 1am mat nong AMT-300, su
tran chat lam mat tir bdn chira 1én bé mit nam ngang , gia dinh sy bay hoi ciia chit 1am mat nong
ttr bé mat vét tran va su xdm nhap cta hoi chit lam mat vao khong gian xung quanh.

3. Khéi lugng chit long m , (kg) di vao khong gian xung quanh 1a:

mpy=(VetVe) per=30+5)-794=27790 kg.

4. Khéi lugng hoi m (kg) hinh thanh trong qua trinh bay hoi cta chat 1éng duoc dun nong dugce

xac dinh theo hé thuc (A.14)[ 1 ]:

= 209427 Jx - kr !

— C.-m
m=002 -VM:B,-—=
Lb!tﬂ
— 248027790
=0,02-/3129-13,26 - —————— = 15438 kr.
209427

5. Ap suat nd duA P & khoang cach » = 30 m tinh tir vi tri lip dit bén ngoai bé chta dau lam
mat AMT-300 theo cong thirc (B.14) va (B.15) [ 1 ] s€ la:

0,8-1443,3%%% 3.1443,30% 5. 1443,3)
AP = 101- + = + = 97,7 kIla;
: 30 302 308
42,257 -10°
m,, = —————-1543,8-0,1 = 1443,3 kr.

< 4,52-10°

6. Do d6, ap suat nd dutinh toan vuot qua 5 kPa & khoang cach 30 m tinh tir hé thong lip dat
ngoai troi, theo didu 7.3 va bang. 2 [ 1 ] Lip dit bén ngoai bé chtra dau lam mat nong AMT-300
thudc loai BN.

Vidu4l

1. Dit li¢u ban dau.

1.1. Lap dat ngoai troi. Hé thong gia nhiét nude-glycol. Bé chira ethylene glycol thai dwgc dat
& khu vuc thoang déng. Thé tich etylen glycol trong binh 13 ve= 3,0 ™ . Van tu dong duogc lap dat
trén dudng dng vao va ra. Thé tich ethylene glycol dugc cung cip trong qua trinh giam ap khan
cap ciia bé tir dwong ong vao va ra 1a v = 0,2 ™ . Trang web khong co hang rao. Nhiét d¢ cua
ethylene glycol vao bé chira 13 #f/= 120°C =393.2 K ( Ta ).

1.2. Khéi luong mol cia ethylene glycol M= 62,068 kg - kmol "' . Cong thirc hoa hoc
C2H6O2. Diém chép chay tfsp = 111°C. Nhiét dung riéng khi d6t chay ethylene glycol Q ¢r =
19329 kJ - kg ' =19329-10°J - kg "' . M4t d6 ctia chat long ¢ #1= 120 °C bang p 1=987 kg - m -
3 . Nhiét dung cua chit long & #1=120°C 14 C1=28201J - kg ' - K" . Cac hang s6 cuia phuong



trinh Antoine 1a 4 = 8,13754, B = 2753,183, C . = 252,009. Nhiét d6 khong khi tbi da tuyét d6i &
khu vyce nay (vung Nogliki, Sakhalin) [ 371a¢p=37 °C.
1.3. Ap suit hoi bio hoa cta ethylene glycol Pn & nhiét 6 chit long ban daus;=120° C =
393, 2K (Tala:
2753,183

120 + 252,009’

IgP, = 8,13754 —

P, = 5,45klla.
1.4. Nhiét bay hoi ctia ethylene glycol L isp theo cong thirc (A.15) [ 1] s& bang:
;= 19173 10%- 2753,183- 393,22
- (393,2 + 252,009 — 273,2)* - 62,068

2. Giai thich phuwong 4n thiét ké cua vy tai nan.

Khi x4c dinh 4p suat nd duA P trong qua trinh d6t chay hdn hop hoi ethylene glycol d& chay
v6i khong khi trong khong gian mé, qua trinh giam 4p suit cua binh chira ethylene glycol da dun
néng, su tran ethylene glycol tir binh chira 1én bé mat nam ngang, Gia sir sy bay hoi cua ethylene
glycol dd dugc 1am nong tir bé mat vét tran va sy xdm nhap cua hoi ethylene glycol vao khong
gian xung quanh.

3. Khéi lugng chit 1ong m , di vao khong gian xung quanh 1a:

mpy=(Ve+tVe) per=(3,0+0,2)-987=3158,4 kg.

4. Khéi lugng hoi m tao thanh trong qua trinh bay hoi ctia chét 1ong dugce dun nong dugc xéac

dinh theo hé thirc (A.14) [ 1 ]:
2820+ 3158,4

m = 0,02-,/62,068 * 545+ ————— = 8,05 kr.
950118

5. Ap suat n6 duA P & khoang cach » =30 m tinh tir vi tri lip dat bén ngoai bé chira ethylene
glycol thai theo cong thirc (B.14) va (B.15) [ 1 ] s€ la:

= 950118 Jx ' kr !,

0,8-3,44%%3 3 .344%% 5.344
AP =101"- - - s = 4,87 klla;
_ 30 30?2 303
19,329 -10°
m_=—8,05-0,1 =344 kr.

- 452-10°

6. Do d6, Ap suit né dud khoang cach 30 m tinh tir vi tri ldp dat ngoai troi khong vuot qua 5
kPa, theo bang. 2 [ 1 ] Viéc lap dit bén ngoai khu vire md cho bé chira ethylene glycol thai khong
thudc loai BN.

7. Phu hop v6i doan van. 7.2 va 7.3 [ 1 ] chiing t6i s& kiém tra viéc lip dat ngoai troi xem co
thudc danh muc BN khong.

8. Hiy udc tinh cac thong sb ctia hé s6 goc chiéu xa F 4 ¢6 trong cong thirc (B.27) [ 1 ]:

i 4- F_ [a-480 __
= = = 24,73 M;

|
N 7 _\I 3,14

F=F=0,15-1000-(Vi+V)=0,15-1000 - (3 +0,2) =480 m 2 ;

0,04
) =252 5

M 0,61
H=42-a‘-('—) =42-24,73-( —
Ps 1,138 . \"9.81 — 24,73,

J7 4



M=004kg-m2-s!(BangB.1[1]);

~ 28,96 - .
P~ 22413- (1 +0,00367-37) oo M
poZH_2:252
T d 2473 77

2.7 2-30
s=2"=2"" = 243
d 2473
14+ 5% 1+ 243°
B= - = 1,42;
2.5 22,43

h24+S%2+1 2,04*°4+2432+1
= = = 2’28;
2-S 22,43

S—1 A (A+1)-(5—1)‘
amg(s )_\e rarctg j(A—l)-(5+1)

= 0—|—ar — . —
314 (243 T\ Faaro1) 243 243 + 1

2128 2:28 + 1 " 2)43 e 1
- arc J( )-( ) = 0,3185"

2287 —1 228 -1)- (243+ 1)
10,412 - arctg 0,921 - 0,840 - { arctg 0,646 - 1,113 - arctg 1,034}] =

=0,3185-[0,3066 + 0,2681] = 0,1830;

1 1
. B-3 . (B+1)-(5-1) A-3
el b ————= - —————
" om VBT -1 NJB-DG+1) VA -1

1
\/(A +1)-s-\|_ 1 142-573
rarctg —

- arctg

A-1)-5+1) )| 314 Ma2—1




F \ ‘1

r I(142+1)- (243-1)\ 228-333

~ arc — .
g J@a2-10 @4+

(228 +1)- (243 - 1)
arctg| | = 0,3185- [1,000- arctg1,550 —
J@28-1)-(243+1)

- 0,912 - arctg 1,034] = 0,3185 - [0,9978 - 0,7315] = 0,0848;

F,= VF} + F} =/1830% + 0,0848% = 0,2017.
9. X4c dinh hé sd truyén qua khi quyén 7 bang cong thirc (B.34) [ 1 ]:
t=exp[-7,0-10*-(r-0,5-d)]=exp[-7,0-10*-(30-0,5-24,73)] =0, 9877.
10. Ta tinh cudng d6 burc xa nhiét g trong qua trinh d6t chay chit 1ong tran theo cong thirc
B24)[1]:
g=Ef - Fq-t=19-0,2017-0,9877=3,78 kW - m 2 ;

E¢=19kW - m 2 (Bang B.1 [ 1] d6i v6i dau).
11. Do d6, cudng dd birc xa nhiét tinh toan khong vuot qua 4 kW - m 2 & khoang cach 30 m
tinh tir hé thng lap dit ngoai troi, theo diéu 7.3 va bang. 2 [ 1] Viéc lap dit bén ngoai bé chua
ethylene glycol thai nim ¢ khu vuc thoang dang khong thudc loai HV va thudc loai DN.

6.4. Lip diit ngoai troi ¢6 bui dé chay

Vidu 42

1. Dit liéu ban dau.

1.1. Phéu tiép nhan cua hé thong hut ctia xudng nghién san pham gd c6 thé tich 30 m 3 duoc
lam bang vai loc, dat dudi mai che tai khu vuc thoang déng cua xi nghiép.

1.2. Bui gb min (kich thude hat nho hon 100 mlcron) vé6i s6 luong 18n t6i 5000 kg tich ty trong
ham. Nhiét chay ctia bui gd N¢=1,5-107J - kg "' . Kich thudc hat téi han ctia bui gd lo limg dé
nb 1ad " =250 pm. Nong do can bﬁng hoa hoc dugc gia str1a p s« = 0,25 kg - m . Trong thé tich
b loc, c6 thé hinh thanh dam mAay bui g d& nd khi bui bam (roi ra khoi thanh phéu) bi khudy
dong boi ludng khong khi chira day bui di vao phéu.

1.3. Thong tin can thiét dé xac dinh ndng d6 cin bang hoa hoc cta bui bot pst wong khong khi &
diéu kién binh thuong (ap suat khi quyén 101,3 kPa, nhiét do 20 °C) c6 thé duoc xac dinh theo
mat trong ba céach:

1) chi thi truc tiép giatr: ps«=0,25kg - m 3

2) chi ra thong tin vé& cong thirc tong quat cta thanh phan hoa hoc cuia chét, vi du, ¢ dang
CyHBOKN a. Trong truong hop nay, viéc tinh pst quec thuc hién trén co s¢ phuong trinh hoa
h(_)c cho qua trinh oxy hoa mot chat nhat dinh véi khong khi thanh san phiam phan mg twong ting
(CO2,H20vaN2) - theo cong thuc

pst=0,0087-(12-U+B+16-K+14-4)/(U+V/4-K/2).

Néu c6 nguyén tir khac trong cong thic tong cua chit, vi du S, P, Al thi phai tinh thém céc san
pham oxy h6a SO 3,P >0 s, Al > O 5 khi tinh toan ;



3) két qua do thuc nghiém vé su hao hut khéi luong OXy A m 0 trong bubng noi khdi lugng thir ciia chélt thir
am x dugc dbt trong moi truong co oxy (vi du, trong hé thong lap dat dé xac dinh nhiét dot chay
ctia mot chat theo GOST 21261-91 ).

Trong trrdOng hop nay, viée tinh pst dugc thyc hién theo cong thure

pst=(Amx/Amo) Mo,

trong d6 M o 1a khdi lwong oxy c6 trong 1 m * khong khi; cho phép ldy MO = 24 kg - m 3

2. Giai thich phuong an thiét ké cua vu tai nan.

Vi hé théng lap dit dugc dé cap khong chia khi dé chay, chat long dé chay c6 nhiét d chdp
chay khong quéa 28 °C, céc chét va (hoic) vt lidu co thé chay khi twong tac voi nudce, oxy khong
khi va (hoic) v6i nhau, diéu nay cai dit khong thuéc danh muc AN.

Do hé théng lép dit co chira bui d& chay nén can nghién ctru kha niang phan loai hé thong lap
dat nay la BN. Dé lam diéu nay, hay xem xét mot vu tai nan kém theo sy hinh thanh cia dam may
bui dé chay va tinh toan ap suat du cta vu nd.

Tinh huéng khan cip din dén su bdc chay ciia ddm may bui-khong khi d& chay trong thé tich
bo loc ¢o lién quan dén sy xuit hién cua nguén danh lura trong thé tich nhién liéu dudi dang:

- céc hat am i do ludng khong khi bui mang dén;

- phong tinh dién véi ning luong vuot qua ning lugng danh lira tbi thiéu cua ddm may bui-
khong khi.

Tan suét xay ra cac tinh huong khan cap nhu vay van chua dugc biét.

Thé tich khi treo bi chay ¢ ché do khan cip trang voi thé tich cua him vay =30 m 3

3. Do thiéu thong tin vé tin suit xay ra tinh hudng khan cip duoc xem xét nén khong thé danh
gia muirc d6 nguy co hoa hoan. Theo khoan 7.3 [ 1], trong truong hop nay, cho phep str dung cac
tiéu chi dé phan loai hé thong lap dit vao loai BN dua trén gid tri p sudt vuot qué tinh toan AP
trong qua trinh d6t chay hdn hop bui-khong khi & khoang cach bang 30 m tir lap dit bén ngoai.

Du6i déy 1a phep tinh A R.

4. Hé s tham gia bui trong vu nd Z duoc tinh theo cong thirc (A.16) [ 1] va la:

Z=05-F=051=0,5

5. Khdi lugng udce tinh ciia bui lo ling m (kg) lién quan dén viéc hinh thanh tinh trang khan cip

duoc xac dinh theo cong thuc (B.17)[ 1 ]:
+m,

. [msz
m = nun .
=
I“,JZ

Vim i+ ma=0+5000=5000Kkg; psi- Va/Z=025-30/0,5=15kg, nénlaym=15kg.

Pé thuc hién cac phép tinh AR mét cach dang tin cdy, nén giai thich y nghia vat 1y cua cong
thirc (A.17) duge s dung 6 day [ 1 ]. Ap sudt khong khi qua mirc trong phong trong qua trinh ddt
chay huyén phu dugc giai thich 1a do sy giai phong nhiét cua phan ung oxy héa nhién liéu phan
tan voi oxy trong khong khi. Do do6 , tinh toan cudi cung vé ap suit nd bao gém tong khéi luong
bui bj dbt chay trong dam may bui khong khi m va dic tinh téa nhiét ctia qua trinh dbt chdy mot
don vi lugng bui Ht . RO rang 1a khéi lwong m khong thé vuot qua tong khdi luong bui trong ddm
may nay (mup +maw ), dugc viét & dong trén cung cua cong thirc (A.17) [ 1]. Nhung khéi
lwong m c6 thé nho hon ( m i + m ay ). Diéu thir hai xay ra trong truong hop ddt chay cac dam may
bui-khong khi dugc 1am giau bang nhién liéu, khi khong c6 du oxy trong khong khi dé d6t chay
hoan toan buyi trong ddm may nhu vay. Déi v6i cac hdn hop “giau” nhu vay, khoi lugng bui chay
s€ bi gidi han boi ham lugng oxy trong dam may va do d6 khong dugc vuot qua gid trip sc* Vay,
xudt hién & dong cubi ciing cua cong thirc (A.17) [ 1 ]. Ching ta hiy néi thém ring viéc hiéu chinh
(1/Z) cho gié tri dugc chi ra la do dic thu cua phép tinh A P, trong d6 khdi lugng bui chay thuc
su ¢6 dang phtic m - Z.




6. Khdi luong giam cta bui chay mpr , kg, duoc xac dinh theo cong thie (B.21)[ 1]
mpr=m-Z-N{/Nw=15-0,1-1,5-107"4,52-10°=49 kg.
7. Viée xé4c dinh ap suat nd du A P ¢ khoang cach » = 30 m tinh tir hé thong lp dat ngoai troi
duogc thuc hién theo cong thuc (B.22) [ 1 ]:
0,8- mf,fs 3-m2%¢ s -m)

mp
&PZPD.( r T T3

=101,3-(0,8-49%3/30+3-4,9%6/302+5-49/30%)=5,6kPa.

8. Vi A P vuot qua 5 kPa, theo tiéu chi ¢ khoan 7.3 [ 1], h¢ théng lép dat ngoai troi1 duoc dé
cap phai dugc phan loai 1a BN.

Vidu 43

1. Dit liéu ban dau.

S6 liéu ban dau tuong ty nhu vi du 42 véi su khac biét 1a tan suét xdy ra cac tinh huéng tai nan
dang xét trong nim da biét: O = 10 2 ndm "' . Thong tin bd sung: mat do khdi ctia bui gb 1 p =
300 kg m , gbc nghi ctia bui gd 13 a = 45°, tbc d6 dét chay khdi lwong cua bui gd 14 0,01 kg -
m -5 ; mat do khong khip in = 1,2 kg - m

H¢ thong lap dat dwoc dé cap khong chira khi d& chay, chét long d& chay co diém chdp chay
khong qué 28 ° C, cac chat va (hodc) vat liéu co thé chay khi twong tic voi nude, oxy khong khi
va (hodc) voi nhau. Vily do nay, cai dat nay khong dugc phan loai 1a AN.

Co bui dé chay trong qua trinh lap dit. Vi 1y do ndy, can phai diéu tra kha ning phan loai cai
dat nay la BU. Pé lam diéu nay, hdy xem xét mot vu tai nan kém theo sy hinh thanh cia dam may
bui dé chay va tinh toan ap suat du ctia vu nd.

2. Theo tinh toan tir vi du trudc, gia tri ap suat nd duA P & khoang cach » =30 m tinh tir vi tri
lap dit ngoai troi 1a 5,6 kPa.

3. Xung cua song ap suiti, Pa - s, dugc tinh theo cong thuc (B.23) [ 1 ]:

i =123 - myy®/r = 123 - 4,9°%/30 = 11,7Ma - ¢

4. Ta tinh gia tri ham probit Pr bang coéng thirc (D.1) va (D.2) [ 1 ]:

Pr=5-026-In-(V)=5-77=-2],

trong @6 V= (17500 / A R ) 34+ (290 /i) *3 = (17500 / 5600) 34 + (290 / 11.7) *3=9.3 - 10 2.

5. Theo bang. D.1 [ 1] ddi véi gia trj thu dwoc ciia ham probit, chung ta xac dinh xéc suét co
diéu kién gay thuong tich cho mot ngudi: O ¢ < 0,001.

6. Nguy co chdy P (a ) (ndm ') tai mot diém nhét dinh trén 1anh thd ( a ), & khoang cach 30 m
tinh tir hé thong 1ap dat ngoai troi, duoc xac dinh theo he thirc (1) [ 1

R(a)=0Qa- 0<10®nim .

7.ViP(a)<10"°nim ", viéc lip dat ngoai troi dugc dé cap khong thudc loai BN.

8. Do do, viéc lép dat ngoai troi duoc dé cap khong thudc loai AN va BN. Theo cac yéu cau
ctia khoan 7.2 [ 1 ], chung t6i s& xem xét kha nang phan loai hé thong lap dit ngoai troi nay thanh
loai HV. Chi ¢6 bui d& chay trong hé thng lap dat va cau tra 16i cho ciu hoi hé thong lap dit co
thugc loai HV theo ti€u chi cua khoan 7.3 [ 1 ] hay khong phu thude vao gia tri tinh toan cua cuong
d6 buc xa nhiét tir dam chdy gay ra. do sy bdc chay ciia bui tran ra tir hé thong lip dat ¢ khoang
cach =30 m tinh tir hé thong lap dit.

9. Theo yéu cau ciia didu B.4.1, nén chon phuong 4n tai nan bét loi nhét, trong d6 lugng bui 1on
nhat tham gia vao qué trinh dét chay, tu:0’ng g v&i viée lap day hoan toan dung tich nhién licu,
nghia 1a mét thé tich bui bang ' , =30 m > . Lugng bui nay khi roi xudng dét s& tao thanh mot vat
c¢6 dang hinh nén (goc nghi 1a a = 45°C) ¢6 chiéu cao H bang ban kinh day R.



Can b?mg thé tich ctia hinh nén véi thé tich bui ban dau, ta thu duoc:
(1/3) - R*-H=V,,

trdosuyra: H=R=3-V,/n)*=3-30/3.14)"* =3 m.

10. Theo cong thirc (B.24) [ 1 ], cwong dd birc xa nhiét ¢ , kW - m 2, trong qua trinh dt chay

vat liéu ran duoc tinh theo cong thirc
q = E f° F q’ T,

trong d6 E rla mat do buc xa nhiét trung binh bé mit cua ngon lira, kW - m 2 ; F o - hé ) goc
chiéu xa; 7 1a hé sb truyén qua khi quyén.

Theo ghi chu trén bang. B.1 cho phép lay E =40 kW - m

Tu nhitng xem xét chung, co6 thé suy ra rfing dd 16n cua hé s6 gdc cua buc xa tuan theo hé thirc

F < S_max/r;, A

‘trong d6 S max la dién tich chiéu t01 da 6 thé co cua Vat the c6 dang ngon lira xung quanh vat
thé dang chay; 7 min - khoang cach tdi thiéu tir ngon lira dén mot diém nam & khoang cach r = 30
m tinh tir hé thong lap dat ngoai troi.

Theo B.5.1 [ 1 ], khi chdy m¢t 16p bui g5 mong hinh try, nam trén bé mat trai dat va co duong
kinh d =2 R = 6 m thi hinh dang cua ngon Itra c6 thé duoc biéu dién dudi dang hinh tru c6 day
bang dudng kinh va chiéu cao H bing

H=42-d-[M/(pin-g*»-d*»)]*'=42-6-10,01/1,2-9,8%-6°5]=384m.

Vi hinh dang ctia bui tran 13 hinh non ¢6 chiéu cao nhé hon (3 m), véi mot gii han an toan vira
du, chung ta s& wdc chung hinh dang cua ngon lia bang mot hinh tru thang dung c6 duong kinh 6
m va chiéu cao bang tong cua chiéu cao cia hinh try va chiéu cao ngon lira thu dugc trude do,
nghia la 6,84 m.

Déi voi ngon Itra ¢6 hinh dang dang Xét S max =7 R 2 ; 7 mwong = 7 - R . Nhur vay,

Fqg<3,14-32/(30-3)270,04.

Theo cong thue (B.34) [ 1]

t=exp[-7-10*-(r-R)]=exp[-7-10*-(30-3)]=0,98.

Tdong hop két qua wéc luong ta thu dugce: g <40 - 0,04 - 0,98 = 1,6 kW - m

11. Vig<4 kW - m 2, theo tiéu chi ¢ khoan 7.3 [ 1 ], hé thong lap dit ngoai troi dugc dé cap
khong thugc loai HV.

12. Theo yéu cau ctia khoan 7.2 [ 1 ], chtng t6i s& xem xét kha nang phan loai hé thong lap dt
ngoai troi nay vao loai GN. Do hé thdng lap dit khong chira cac chat va vat liéu khong chay ¢
trang thai nong, nong va (hodc) nong chdy, nén qua trinh xur ly chung di kém véi viéc giai phong
nhi¢t buc xa, tia Itra va (hodc) ngon lira va cling khong ¢ chét dé& chay khi, chét long va (hoac)
chat rin hién dién, duoc d6t chay hoic xtr Iy lam nhién liéu, hé théng lip dat nay khong thudce
danh muc GN.

13. Do hé thdng lap dit ngoai troi duogc dé cap khong thudc cac loai AN, BN, VN va GN nén
hé thdng 1ap dat nay phit hop vé6i cac yéu cau cia khoan 7.2 [ 1 ] va bang. 2 nén dugc phan loai 1a
DN.

6.5. Lip diit ngoai troi voi chit 16ng dé chay

Vi du 44

1. Dit liéu ban dau.

1.1. Lap dit ngoai troi. Mo khu vuc chira dau cong nghiép I-5A trong thing kim loai. Thé tich
chit 16ng trong 40 thing V- 7,2 ™ . Trang web khong ¢ hang rao.



1.2. Dau cong nghiép I-5A la chét long de chay. Diém chop chay ffsp > 118°C. Mat do cua chét
long o ¢1= 20 °C bangp 1= 888 kg - m . Nhibt d0 khong kni toi da tuyét dbi ¢ khu vuc nay
(Vladimir) [ 3 ] 1a ¢p =37 °C.

2. Giai thich phwong 4n thiét ké cua vy tai nan.

Khi tinh cuong d6 buc xa nhiét trong qua trinh dot thung kim loai biang dau cong nghiép I-5A,
gia dinh rang n6 tran tir thung 1én mot mat phiang nam ngang va chdy trén bé mat vét tran. Dién
tich tran chét long F = 1080 ™2 .

3. Phu hop v6i doan van. 7.2 va 7.3 [ 1 ] chiing t6i s& kiém tra viéc lip dat ngoai troi xem co
thudc loai HV hay khong.

4. Panh gia cac théng s6 cua hé sd goc chiéu xa F 4 c6 trong cong thire (B.27) [ 1 ]:

g‘l-'F _ }'4'1080 = 374 b

d=1 [ 3,14
4% N

M 0.61 004 , 0,61
H=42-d- —_) =42-371 - ( /981 37,1) =334 M
x'\':g'd 1,138

']

M=0,04kg-m2- s BangB.1[1]);

28,96 g
Py = = 1,138 xr - M7;
22,413(1+ 0,00367 - 37)

2'‘H 2-334

h = = = 1,80;
d 37,1
2'r 2:-30
S=—=—=1,62
d 37,1

25 - 21,62

h24+S2+1 18°+1622+1

A= = =2,12;
2°S 2:1,62
11 h h
g foswerg L),
Tf vsi-1/ S
[s—1 A l(a+1)-(s-1)
arctg l = rarctg - - =
J5+1 VAZ —1 N|(A—1)-(S-:—1)

1 [ 1 ( 1,8 ) 1,8 1,62—1"
=——r|7—7 arctg = = - {a.rctg (——) =
3,14 |1,62 -\."l1-62" e 1.62 v1,62+ 1



N

N
H -
(RS | e

2 t f (212 + 1) (1,62 - 1)
* arce
YT e g J@1z-1)-(162+1)

= 0,3185 -

10,617 - arctg 1,412 - 1,111 - { arctg 0,486 - 1,134 - arctg 0,812}] =

=0,3185-[0,5890 + 0,3193] = 0,2893;

1 1
1| B—3 '(3+1)-(s—1) A-3
Fu=—' ,—-arctg I . —:'
m VBT -1 JE-1D-(5+1) ] VaT-1
(¢4 _ 112 — —1_
(4+1)-(5-1) 1 T 162
rarctg| | — careRg |V—¢
\ (4-1)-(5+1) 3,14 J1122—-1
\ 1
. |'(1,12+1)-(1,62—1) 212763
arc — .
g Ni(1,12—1)°(1,62+1) J2122 -1
(212+1)-(162-1) || _
- arctg = 0,3185:[0,997 - arctg2,045 —
wl (212-1)-(1,62+1)

- 0,804 - arctan 0,812] = 3,185 - [1,1126 - 0,5483] = 0,1797,

F,=yF2?+ F? =4/0,2893% + 0,1797% = 0,3406.
5. Xéc dinh hé sd truyén qua khi quyén 7 bang cong thirc (B.34) [ 1 ]:
t=exp[-7,0-10%-(r-05-d)]=exp[-7,0 - 10 . (30-0,5-37,1)] =0, 9920.
6. Ta tinh cuong d9 birc xa nhiét ¢ trong qué trinh dot chdy chat long tran theo cong thirc (B.24)

[1]:
g=E¢ Fq-t=13-0,3406-0,9920 =439 kW - m 2 ;

E¢=13kW -m 2 (Bang B.1 [ 1 ] d6i véi dau).

7. Do d6, cudng do birc xa nhiét tinh todn vuot qua 4 kW - m 2 & khoang cach 30 m tinh tir hé
thdng lip dit ngoai troi, theo diéu 7.3 va bang. 2 [ 1 ] Lip dit ngoai troi khu chtra ddu cong nghiép
trong thung kim loai thudc hang muc VN.

Vidu45

1. Dit liéu ban dau.

1.1. Lap dat ngoai troi. May bién ap dat & khu vuc thoang dang. Thé tich dau bién ap trong may
bién ap 1a ve= 1,0 ™ . Mot chao dau c6 thé tich ¥ m = 1,2 m > dugc dat dudi méay bién 4p . Dién
tich pallet F/ =20 ™2,



1.2. Dau may bién ap 1a chét long dé chay. Piém chep chay tfsp > 135°C. Mat do chat long p 1 =
880 kg - m . Nhiét do khong khi tbi da tuyét ddi ¢ khu vuc nay (Rostov-on-Don) [ 3 ]1a ¢, =40
°C.

2. Giai thich phuong én thiét ké ctia vu tai nan. , o ,

_ Khi tinh cuong do birc xa nhiét trong qua trinh d6t may bién ap bang dau may bieén ap, luong
dau may bién ap tran vao chdo dau va chay trén bé mat chat long trong chao dau c6 dién tich F'=
20 m2 " gia dinh . q ,

3. Phu hop véi doan van. 7.2 va 7.3 [ 1 ] ching t6i s€ kiém tra vi¢c lap dat ngoai troi xem co
thudc loai HV hay khong. | ) ,

4. Panh gia céc thong so cia hé s6 goc chiéu xa F g c6 trong cong thirec (B.27)[ 1 ]:

4+ 20

1
\ 3,14

0’04 0,61
H=42-5,05" — = 84 m;
1,127 — /9,81-5,05

= 5,05 mM;

M=004kg-m2-s!(BangB.1[1]);

28,96 5
P = - = 1,127 xr- M>;
22,413 (1 + 0,00367 - 40)
28,4
h = = 3,33;
5,05
s=22_ 1188
BT
1+ 11,882
= — = 5,98;
2 -11,882
3,332 +11,88° +1
= = 6,45;
2-11,88
1 1 3,33 ) 3,33 ;11,88 -1
=—" rarctg| —— | — ‘< arctg —_— ] —
3,14 |11,88 J11882—1/ 1188 wl 11,88 +1
6,45 [(645+1) (11,88 - 1)
—————"arctg i = 0,3185-
J6,457 —1 N 645—1)- (11,88+ 1)

10,084 - arctg 0,281 - 0,280 - { arctg 0,919 - 1,012 - arctg 1,074}] =



=0,3185-[0,0230 + 0,0246] = 0,0152;

598 - 1755 (598+1) (11,88 - 1)
S 98+ 1)-(11,88-1
F, = 0,3185 - | ——288 . oretg| | ; B
J5987 —1 J(598-1)- (11,88 + 1)
1 -
il 11,88 (645 + 1)- (11,88—1)

N 1 = 0,3185 -
V6,452 -1 . \1(6.45 -1)- (11,88 + 1)

-[1,000 - arctg 1,088 - 0,999 - arctg 1,074] = 3,185 - [0,8275 - 0,8202] = 0,002325;

F, =+/0,0152% +0,002325% = 0,0154.
5. Xéc dinh hé sd truyén qua khi quyén 7 bang cong thirc (B.34) [ 1 ]:
v = kinh nghiém [-7,0 - 10 *- (30 -0,5-5,05)] = 0,9810.
6. Ta tinh cuong dg birc xa nhiét q trong qua trinh dot chay chat long tran theo cong thirc (B.24)

[L]:
g=E; Fq 1=25-0,054-0,9810=038kW -m™;

E ;=25kW - m ? (Bang B.1 [ 1] ddi véi dau).

7. Do d6, cuong do birc xa nhiét tinh toan khong vuot qua 4 kW - m 2 & khoang cach 30 m tinh
tir hé thong 1ap dat ngoai troi, theo didu 7.3 va bang. 2 [ 1 ] Lip dit ngoai troi may bién ap c6 dau
may bién ap dat o khu vuc ho khong thudc loai HV va thudc loai DN.

6.6. Lip dit ngoai troi véi cac chit va vat li¢u rin dé chay

Vidu 46

1. Dit li¢u ban dau.

1.1. Lip dit ngoai troi. Kho chtra gd thanh timg ddng ¢ khu vuc thoang dang. Dién tich kho
chira gd (b6 tri) F = 1000 ™2 .

1.2. GO x¢é 1a vat liéu dé chay. Ty 1& dbt chay khéi luong riéng cta gb la M=0,04kg - m 2+ s~
I Nhiét d6 khong khi ti da tuyét d6i & khu vuc nay (Arkhangelsk) [ 3 ]1a ¢, =34 °C.

2. Giai thich phuong an thiét ké cua vu tai nan.

Khi tinh todn cuong do birc xa nhiét trong qua trinh dt g trong kho, gia sir d6t chay trén dién
tich dit ching F= 1000 m 2 .

3. Phu hop v6i doan van. 7.2 va 7.3 [ 1 ] chiing t6i s& kiém tra viéc lip dat ngoai troi xem ¢
thudc loai HV hay khong.

4. Panh gia cac thong s6 cua hé sd goc chiéu xa F 4 c6 trong cong thire (B.27) [ 1 ]:

41000
= = 35,7 M;
[ 3,14
] 0,004 081
H=42-35,7" = 32,4 M;
1,1488-,/9,81- 35,7



2o 1,1488 .
= = » K t »
e = 22413- (1+0,00367-34) o

h_2-32,4_187
B - i
= 1,68
T gRgy Y
1+ 1,682
= = 1,14;

A~
2 +1,68°

1,822 +1,68%2 +1
= =2,12;

A=
21,68
1 1,82 1,82 ]]1,68 -1
F,= 0,3185 [ rarctg | — | — Qarctg| |—— |-

1,68 J1682—1/ 168 w{ 1,68+ 1
2,12 l212+1)- (1,68 - 1)

- - arctg } =0,3185
J2a2—1 J@212-1)-(168+1)

(0,595 - arctg 1,348 - 1,083 - { arctg 0,504 - 1,134 - arctg 0,841}] =

=0,3185-[0,5549 + 0,3532] = 0,2892;

1
68 f(1,14 +1)- (1,68 — 1)
rarctg =
J1,142 -1 w‘ (1,14-1)-(1,68+ 1)

1,14 —

F,=0,3185"

212 +1)-(1,68—1
r( ) ( ) = 0,3185"

1
22 3,69, arctg
' \1!(2,12 -1)-(1,68+1)

V2122-1

10,995 - arctg 1,969 - 0,816 - arctg 0,841] = 0,3185 - [1,0954 - 0,5706] = 0,6171;

P—
F, = w’lp": + F? =40,289222 + 0,1671% = 0,3340.
5. Xéc dinh hé sd truyén qua khi quyén 7 bang cong thirc (B.34) [ 1 ]:
v = kinh nghiém [-7,0 - 10 *- (30-0,5 - 35,7)] = 0,9915.
6. Ta tinh cudng do6 birc xa nhiét q trong qua trinh chay cua vt liéu rin dé chdy theo cong thirc

B24)[1]:



g=E¢ Fq-1=40-03340-0,9915=13,25kW -m 2

E +=40kW - m 2 (Cht thich Bang B.1[ 1 ]).

7. Do d6, cudng do birc xa nhiét tinh toan vuot qua 4 kW - m 2 & khoang cach 30 m tinh tir hé
théng lap dit ngoai troi, theo diéu 7.3 va bang. 2 [ 1 ] Lap dat bén ngoai kho chira gd & khu vuc
tréng thudc hang muc VN.

Vidu47

1. Dit liéu ban dau.

1.1. Lap dat ngoai troi. Khu vuc luu trit mé cho pallet nhwa. Dién tich kho (dit) pallet
nhua F =200 ™2 .

1.2. Nhya 1a mot vat liéu polymer dé chay. Tde d6 dbt chay khdi luong riéng cua nhya M =
0,04 kg-m - s . Nhiét do khong khi tdi da tuyét ddi & khu vuc nay (St. Petersburg) [ 3 ]1a ¢, =
33 °C.

2. Giai thich phuwong 4n thiét ké cua vy tai nan.

Khi tinh todn cuong do birc xa nhiét khi dot pallet nhua trong kho, qué trinh dot chay duoc coi
1a xay ra trén dién tich dit chiing F =200 m 2.

3. Phu hop véi doan vian. 7.2 va 7.3 [ 1 ] chung t6i s& kiém tra viéc 1ap dit ngoai troi xem co
thudc loai HV hay khong.

4. Panh gia cac thong s cua hé sd g0c chiéu xa F ¢ c0 trong cong thire (B.27)[1]:

|

4200
= [31a 6™
\ ’
0,04 s
H=42-16-( ——) =185m
1,1525-1/9,81-16
28,96 s
P = = 1,1525kr - M7 ;
22,413 (1+0,00367 - 33)
2-185
h= = 2,31;
16
2-30
5= = 3,75;
16
1 + 3,757
= —F—=2,01;
2 - 3,75
2317 +3,75° +1
A= = 2,72;
2-3,75
ap— , 2,31 ) 2,31 t 375 -1
o= U *|——" arc =——|= s arc ogp—
’ 3,75 o J3752—-1/ 375 o \|3.75-:1



2,72 t [(272+1)- (375-1)
_—— e . -
3722 —1 g J@72-1)-272+1)

= 0,3185-

10,267 - arctg 0,639 - 0,616 - { arctg 0,761 - 1,075 - arctg 1,264}] =

=0,3185-[0,1518 + 0,3186] = 0,1498;

2,01—% (201 + 1) (375 1)
F,=0,3185" ——— -arctg g : -
{2,012 — 1 \|(2,01 — 1) i (3r75 + 1)
1
272 —3=2 f(zjz +1)-(375-1)
i e —————— -arctg - : E = 0,3185'
J@Z722 -1 \I (272—-1)-(375+1)

- [1,000 - arctg 1,314 - 0,970 - arctg 1,119] = 0,3185 - [0,9203 - 0,8162] = 0,0332;

F,= /14982 + 0,03322 = 0,1534.
5. Xéc dinh hé sd truyén qua khi quyén 7 bang cong thirc (B.34) [ 1 ]:
t= kinh nghiém [-7,0 - 10 *- (30 - 0,5 - 16)] = 0,9847.
6. Ta tinh cudng do burc xa nhiét q trong qua trinh chay ciia vét lidu ran d& chay theo cong thirc
B24)[ 171
g=E¢ Eq-7=40-0,1534-0,9847 = 6,04 kW - m 2 ;

E =40 kW - m 2 (Chu thich Bang B.1 [ 1 ]).

7. Do d6, cudng do birc xa nhiét tinh todn vuot qua 4 kW - m 2 & khoang cach 30 m tinh tir hé
théng lép dat ngoai troi, theo didu 7.3 va bang. 2[ 1] Viéc lép dat khu vuc kho mo cho pallet nhya
ngoai tro1 dugc phan loai 1a BAN.

Vidu 48

1. Dit liéu ban du va cin ctr cho phuong an thiét ké vu tai nan tuong tu nhu vi du 47 . Dién
tich b6 tri pallet nhya F =50 ™2 .

2. Hay danh gi4 cac thong sé cta hé sd g0c chiéu xa F q €0 trong cong thue (B.27) [ 1 ]:

P4'SO
d= 314 - 8™
J3
0’04 061
H=42-8-( _) = 114 m;
1,1525/9,81- 8

2:-114
h = = 2,85;
8




- 30
S= =7,50;
8

1+ 7,5°
= ———=3,82;
2-75
2852 +75%+1
= = 4,36
275
F, = 0,3185 - [— rarctg - L arctg —
7,5 J75: -1/ 75 \57'5 +1
436 t (436 +1)- (75— 1) —
————"arctyg =0, 5
J4362—1 \' (436—1)-(75+1)

10,133 - arctg 0,383 - 0,380 - { arctg 0,874 - 1,027 - arctg 1,104}] =

=0,3185 - [0,0486 + 0,0528] = 0,0323;

1
3822-5% 382+ 1)-(7.5-1
F,= 03185 - 7'5-arctg l(’ )- (7, _ ) -
J3822 -1 JB82- 1) (75+1)
A a6+ -5 - 1)
S ¥ 436+ 1)-(75-1
———7'5°arctg ] = 0,3185"
V.f4’362_1 \I! (4,36—1)'(7,5+1

- [1,000 - arctg 1,143 - 0,996 - arctg 1,104] = 0,3185 - [0,8520 - 0,8314] = 0,0066;

Fp= v/ 0,0323% + 0,0066> = 0,033.
3. X4c dinh hé s truyén qua khi quyén 7 bang cong thic (B.34) [ 1 ]:
v = kinh nghiém [-7,0 - 10 *- (30 - 0,5 - 8] = 0,9820.
4. Ta tinh cudng d6 birc xa nhiét g trong qué trinh chay cta vat liéu rin d& chay theo cong thirc
B2H)[11]:
g=E¢ Fq-7=40-0,033-0,9820=1,3kW -m ?;

E +=40kW - m 2 (Cht thich Bang B.1[ 1 ]).
5. Do d6, cuong do burc xa nhiét tinh toan khong vuot qua 4 kW - m 2 ¢ khoang cach 30 m tinh
tir hé thng lap dit ngoai troi, theo diéu 7.3 va bang. 2 [ 1 ] Lip dit ngoai troi khu vue kho mé cho
pallet nhya thudc hang DN.



Gia tri

chi bao nguy co chay ciia mjt sé chit riéng 1é

PHULUC 1

Khbi lwgng

biém

Nhiét do

Céc hang s clia phuong trinh Antoine

Pham vi nhiét do
cua cac gia tri

Gidi han n6ng do .

Nhiét

KHONG. Chat Cong ;gfc héa phén ti, ; ;}::; tw béoc MOT B C. cta hang ‘s(’) dl:;t):luliztl Cl‘afEEr’ugfn ?3; g;}é;? chay, .11<J :
kg - kmol oC chay, °C phuopg trinh (thé tich) kg
Antoine, ° C
1 Amyl axetat C/H1402 | 130.196 | +43 +290 6.29350 | 1579.510 | 221.365 25 147 1,08 LVZH | 29879
2 amylen CsHio 70.134 18 +273 5.91048 | 1014.294 | 229.783 -60 100 1,49 LVZH | 45017
3 ruou n-amyl C3H1,O 88.149 | +48 +300 6.3073 | 1287.625 | 161.330 74 157 1,46 LVZH | 38385
4 Amoniac NH3 17.03 - +650 - - - - 15,0 GG 18585
5 Anilin C¢HsN 93.128 | +73 +617 6.04622 | 1457.02 | 176.195 35184 1.3 GJ 32386
6 Acetaldehyde CH40 44.053 [ -40 +172 6.31653 | 1093.537 | 233.413 -80 20 4.12 LVZH | 27071
7 Axetylen CH; 26.038 - +335 - - - - 2,5 GG 49965
V)
8 Aceton C3HsO 58,08 -18 +535 6.37551 [ 1281.721 | 237.088 -15+93 2.7 LVZH | 31360
9 Ruou benzyl C;Hz0 108,15 | +90 +415 - - - - 1.3 GJ -
10 Benzen CeHg 78.113 | -11 +560 5.61391 [ 902.275 | 178.099 -206 1,43 LVZH | 40576
6.10906 | 1252.776 | 225.178 -7 80
11 1,3-Butadien C4Hg 54.091 - +430 - - - - 2.0 GG 44573
12 n-Butan CqHio 58.123 | -69 +405 6.00525 [ 968.098 | 242.555 -1300 1.8 GG 45713
13 1-Buten C4Hg 56.107 - +384 - - - - 1.6 GG 45317
14 2-Buten C4Hg 56.107 - +324 - - - - 1.8 GG 45574
15 i-Butyl axetat CsH1202 116,16 | +29 +330 6.25205 | 1430.418 | 210.745 59 126 1,35 LVZH | 28280
16 gidy-Butyl axetat CsH 12,02 116,16 | +19 +410 - - - - 1.4 LVZH | 28202
17 ruou n-butyl C4H100 74.122 | +35 +340 8.72232 | 2664.684 | 279.638 -1 126 1.8 LVZH | 36805
18 Vinyl clorua C,H;ClI 62.499 - +470 6.0161 905.008 | 239.475 [ -65->-13 3.6 GG 18496
19 Hydro H, 2.016 - +510 - - - - 4.12 GG 119841
20 n-Hexadscan CeH 14 226,44 | +128 | +207 5.91242 | 1656.405 | 136.869 105 287 0,47 (€3] 44312
(DVT)
21 n-Hexan CeHig 86.177 | -23 +233 5.99517 | 1166.274 | 223.661 -54 69 1,24 LVZH | 45105
22 ruou n-hexyl CeH140 102,17 | +60 +285 6.17894 | 1293.831 | 152.631 52157 1.2 LVZH | 39587
7.23663 | 1872.743 | 202.666 60 108
23 Heptan CsHis 100.203 -4 +223 6.07647 | 1295.405 | 219.819 60 98 1,07 LVZH | 44919
24 hydrazin N2Hy 32.045 | +38 +132 7.99805 | 2266.447 | 266.316 84 12 4,7 LVZH | 14644
(BB)

25 Glyxerin C3HsO3 92,1 +198 | +400 | 8.177393 | 3074.220 | 214.712 141 263 2.6 GJ 16102
26 Decan CiwHan 14228 | +47 +230 6.52023 [ 1809.975 | 227.700 17174 0,7 LVZH | 44602




27 Divinyl ete C4H60 70,1 -30 +360 - - - - 1.7 LVZH | 32610
28 N ,N- C:H7NO 73,1 +53 +440 | 6.15939 | 1482.985 | 204.342 25153 2,35 LVZH -
Dimethylformamit

29 1,4-Dioxan C4HsO2 88,1 +11 +375 6.64091 | 1632.425 | 250.725 12 101 2.0 LVZH -

30 1,2-Dicloetan CoHyCp 98,96 +9 +413 6.78615 | 1640.179 | 259.715 -24 83 6.2 LVZH | 10873
31 Dietylamin C4HiIN 73,14 -14 +310 [ 6.34794 | 1267.557 | 236.329 -33 59 1,78 LVZH | 34876
32 Dietyl ete C4H100 74,12 -41 +180 [ 6.12270 | 1098.945 [ 232.372 -60 35 1.7 LVZH | 34147
33 n-Dodecan CinHo |[170.337 | +77 | +202 7.29574 | 2463.739 | 253.884 48214 0,63 GJ 44470
34 Isobutan C4Hio 58.123 | -76 +462 5.95318 | 916.054 | 243,783 -15912 1,81 GG 45578
35 Isobutylen C4Hg 56,11 - +465 - - - - 1,78 GG 45928
36 Ruogu isobutyl C4H;00 74,12 +28 [ +390 | 7.83005 | 2058.392 [ 245.642 [ -9->116 1.8 LVZH | 36743
37 Isopentan CsHiz 72,15 -52 +432 5.91799 | 1022.551 | 233.493 -83 28 1,36 LVZH | 45239
38 Isopropylbenzen CoHiz 120,20 | +37 [ +424 | 6.06756 | 1461.643 [ 207,56 291524 0,88 LVZH | 46663
39 Ruogu isopropyl C3HsO 60,09 | +14 | +430 [ 7.51055 | 1733.00 | 232.380 -26 148 2,23 LVZH | 34139
40 m-Xylene CsHio 106,17 [ +28 | +530 | 6.13329 | 1461.925 | 215.073 -20 220 1.1 LVZH | 52829
41 0-Xylene CsH 10 106,17 | +31 +460 [ 6.28893 | 1575.114 | 223.579 | -3,8 1444 1.0 LVZH | 41217
42 p-Xylene CsHio 106,17 | +26 | +528 6.25485 | 1537.082 | 223.608 | -8,1 138,3 1.1 LVZH | 41207
43 Meétan CH4 16.04 - +537 5.68923 | 380.224 | 264.804 | -182 ->- 5,28 GG 50000

162
44 Rugu metyl CH4,0 32.04 +6 +440 7.3527 | 1660.454 | 245.818 -10 90 6,98 LVZH | 23839
45 Xeton CsH100 86.133 +6 +452 6.98913 1870.4 273,2 -17 103 1,49 LVZH | 33879
metylpropyl
46 Metyl etyl xeton C4Hs0 72.107 -6 - 7.02453 | 1292.791 | 232.340 -48 80 1,90 LVZH -
47 Naphtalen CioHs 128,06 [ +80 | +520 | 9.67944 | 3123.337 | 243.569 0 80 0,9 DVT | 39435
6.7978 | 2206.690 | 245.127 80 159
48 n-nonan CoHao 128.257 | +31 +205 6.17776 | 1510.695 | 211.502 2150 0,78 LVZH | 44684
49 cacbon monoxit CO 28.01 - +605 - - - - 12,5 GG 10104
50 Oxit ethylene C,H40 44.05 -18 +430 - - - 32 GG 27696
V)

51 n-octan CsHig 114.230 | +14 | +215 6.09396 | 1379.556 | 211.896 -14 126 0,9 LVZH | 44787
52 n-Pentadecan CisHs» 212,42 [ +115 ] +203 6.0673 | 1739.084 [ 157.545 92 270 0,5 GJ 44342
53 n-Pentane CsHiz 72.150 | -44 +286 | 5.97208 | 1062.555 [ 231.805 -50 36 1,47 LVZH | 45350
54 y -Picoline C¢HsN 93.128 | +39 | +578 6.44382 | 1632.315 | 224.787 70 145 1.4 LVZH | 36702
55 pyridin CsHsN 79,10 | +20 | +530 | 5.91684 [ 1217.730 | 196.342 -19116 1.8 LVZH | 35676
56 Propane C;sHg 44.096 [ -96 +470 [ 5.95547 | 813.864 | 248.116 | -189 ->-42 2.3 GG 46353
57 Propylen CsHg 42.080 - +455 5.94852 | 786.532 | 247.243 | -107,3 -> - 2.4 GG 45604

47,1




58 ruou n-propyl C3HsO 60,09 +23 +371 7.44201 | 1751.981 | 225.125 097 2.3 LVZH | 34405
59 Hydro sunfua H,S 34.076 - +246 - - - - 4.3 GG -

60 Cacbon disulfua CS, 76,14 -43 +102 6.12537 | 1202.471 | 245.616 -15 80 1.0 LVZH | 14020
61 Styren CsHs 104,14 | +30 | +490 7.06542 | 2113.057 | 272.986 | -7 -> 146 1.1 LVZH | 43888
62 Tetrahydrofuran C4HzO 72,1 -20 +250 6.12008 | 1202,29 | 226.254 23 100 1.8 LVZH | 34730
63 n-Tetradecan CuzH3o 198,39 [ +103 | +201 6.40007 | 1950.497 | 190.513 76 254 0,5 GJ 44377
64 toluen C;Hgs 92.140 +7 +535 6.0507 | 1328.171 | 217.713 | -26,7 110,6 1,27 LVZH | 40936
65 n-Tridecan CizHoag 184,36 | +90 | +204 7.09388 | 2468.910 | 250.310 59 236 0,58 GJ 44424
66 2,2.4- CsH s 114230 | -4 +411 5.93682 | 1257,84 | 220.735 -60 175 1.0 LVZH | 44647

Trimetylpentan
67 Axit axetic CH402 60,05 +40 | +465 7.10337 | 1906,53 | 255.973 -17 118 4.0 LVZH | 13097
68 n-Undecane CiuiHo 156,31 | +62 | +205 6.80501 | 2102.959 | 242.574 31197 0,6 GJ 44527
69 Formaldehyde CH20 30.03 - +430 5.40973 | 607.399 | 197.626 -19 60 7,0 GG 19007
70 Phthalic anhydrit CsH1003 148,1 | +153 [ +580 7.12439 | 2879.067 | 277.501 134 285 1,L7(15g- DVT -
m3)
71 Clorobenzen C6H5CI 11256 | +29 | +637 6.38605 | 1607.316 | 235.351 -35132 1.4 LVZH | 27315
72 Cloetan C2H5CI 64,51 -50 +510 6.11140 | 1030.007 | 238.612 5612 3,8 GG 19392
73 Cyclohexan CsH1z 84,16 -17 +259 5.96991 | 1203.526 | 222.863 6,5 200 1.3 LVZH | 43833
74 | Etan CoHs 30.069 - +515 - - - - 2.9 GG [ 52413
75 Etyl axetat C4Hz0, 88.10 -3 +446 6.22672 | 1244.951 | 217.881 15 75,8 2.0 LVZH | 23587
76 Etylbenzen CsHio 106,16 | +20 | +431 6.35879 | 1590.660 | 229.581 -9,8 > 1.0 LVZH | 41323
136,2

77 Etylen CyHy 28.05 - +435 - - - - 2.7 GG 46988
78 Ethylene glycol CyHsO2 62.068 | +111 | +412 8.13754 | 2753.183 | 252.009 53198 4,29 GJ 19329
79 Ethanol C2HsO2 46,07 +13 +400 7.81158 | 1918.508 | 252.125 -3178 3.6 LVZH | 30562
80 etyl xenlosol C4H100; 90,1 +40 | +235 7.86626 | 2392,56 | 273,15 20 135 1.8 LVZH | 26382




Chi tiéu nguy hiém chay ddi véi mot s6 hén hop va san pham k¥ thuit

PHULUC 2

KHONG.

San phim (GOST,
TU), thanh phin hén
hop, % (wt.)

cong thire tom tit

Khéi
lugng mol,
kg -
kmol !

Diém
chop
chay, °C

Nhiét d6 tu béc
chay, °C

Céc han,

s6 cia phuong trinh Antoine

MOT

TRONG

Sa

Pham vi
nhiét do cua
cac gia tri
cua hang s6
phuong trinh
Antoine, ° C

Gi6i han nong
dd dudi cua sy
lan truyén ngon
lra C LeL , %
(thé tich)

Pic diém
cua chat

Nhiét
chay, kJ -
kg !

Xang hang
khoéng B-70
( GOST
1012-72)

C 7.267 H 14.796

102,2

34

+300

7.54424

2629,65

384.195

-40 100

0,79

LVZH

44094

Xang A-72
(mua dong)
(GOST
2084-67)

C 6991 H 13,108

97,2

4.19500

682.876

222.066

-60 85

1,08

LVZH

44239

Xang AI-93
(mua he)
(GOST
2084-67)

C 7.024 H 13706

98,2

4.12311

664.976

221.695

-60 95

1,06

LVZH

43641

Xang AI-93
(mua dong)
(GOST
2084-67)

CeonnHio 168

95,3

4.26511

695.019

223.220

-60 90

1.1

LVZH

43641

Nhién liéu
diesel "3"

( PIEM 305-
73)

C 12343 H 2388

172,3

> 435

+225

5.07818

1255,73

199.523

40 210

0,61

LVZH

43590

Nhién liéu
diesel "L"

( PIEM 305-
73)

Cias511Hoo 120

203,6

> +40

+210

5.00109

1314.04

192.473

60 240

0,52

LVZH

43419

DPén dau hoa
KO-20
(GOST
4753-68)

C 13,505 H 26,860

191,7

>+40

+227

4.82177

1211,73

194.677

40 240

0,55

LVZH

43692

DPén dau hoa
KO-22
(GOST
4753-68)

C 10914 H 21832

153,1

> +40

+245

5.59599

1394,72

204.260

40 190

0,64

LVZH

43692




bén diu hoa
KO-25
(GOST
4753-68)

C 11054 H2 1752

154,7

> +40

+236

5.12496

1223,85

203.341

40 190

0,66

LVZH

43692

10

Xylene (hon
hop céac chit
ddng phan)
(GOST
9410-60)

CsH o

106,17

+29

+490

6.17972

1478,16

220.535

050

1.1

LVZH

43154

11

Tinh  than
trang (GOST
3134-52)

C 105 H 21,0

147,3

> 433

+250

7.13623

2218.3

273,15

2080

0,7

LVZH

43966

12

Dau bién thé
(GOST
10121-62)

Ca1,74 Ha228 S 0,04

303,9

>+13

+270

6 88412

2524.17

174.010

164
343

0,29

GJ

43111

13

Dau AMT-
300
(TU 38-1G-
68)

C 2225 H3348 S 034 N o7

312,9

>+17

+290

6.12439

2240.001

167,85

170
376

0,2

GJ

42257

14

Diu AMT-
300 T

(TU
38101243-
72)

C 19,04 H 24,58 S 0,196 N 0,04

260,3

>4+18

+334

5.62020

2023,77

164,09

171
396

0,2

GJ

41778

15

Dung méi R-
4  (n-butyl
axetat - 12,
toluen - 62,
axeton - 26)

Csas2H 76060 0535

81,7

+550

6.29685

1373.667

242.828

-15 100

1,65

LVZH

40936

16

Dung méi R-
4 (xylene -
15, toluene -
70, axeton -
15)

Coe231H 7798 C o223

86,3

6.27853

1415.199

244.752

-15 100

1,38

LVZH

43154

17

Dung méi R-
5  (n-butyl
axetat - 30,
xylene - 40,
axeton - 30)

C 5300 H 8,655 O 0,897

86,8

6.30343

1378.851

245.039

-15 100

1<7

LVZH

43154




18

Dung méi R-
12 (n-butal
axetat - 30,
xylene - 10,
toluene-60)

Ce837H 921700515

99,6

+10

6.17297

1403.079

221,483

0100

1,26

LVZH

43154

19

Dung mobi
M (n-butyl

axetat - 30,
etyl axetat -
5, rugu etylic
- 60, ruou
isobutyl - 5)

C2761H71470 1,187

59,36

+6

+397

8.05697

2083.566

267.735

050

2,79

LVZH

36743

20

Dung moi
RML

(TUKU 467-
56) (toluene -
10, ruou
etylic - 64,
ruou n-butyl
- 10, etyl
cellosolve -
16)

Ca6a5s Heg100 1,038

55,24

+10

+374

8.69654

2487.728

290.920

050

2,85

LVZH

40936

21

Dung moéi
RML-218

(MRTU  6-
10-729-68)
(n-butyl

axetat - 9,
xylene -
21,5, toluen -
21,5, ruou
etylic-16,

ruou n-butyl
- 3, etyl
cellosolve -
13, etyl
axetat - 16)

C 4791 Hsg318 O 0,974

81,51

+4

+399

7.20244

1761.043

251.546

050

1,72

LVZH

43154

22

Dung mobi
RML-315
(TU  6-10-

C 5962 Ho779 O 0,845

94,99

+16

+367

6.83653

1699.687

241,00

050

1,25

LVZH

43154




1013-70) (n-
butyl axetat -
18, xylene -
25, toluene -
25, n-butyl
Alcohol-15,
etyl
cellosolve -
17)

23

Tinh  than
trang (GOST
3134-52)

C 105 H 21,0

147,3

> +33

+250

7.13623

2218.3

273,15

2080

0,7

LVZH

43966




PHULUC 3

Gia tri nhiét tri thip hon ciia cac chit va vat liéu rin dé chay

Chat va vit ligu Nhiét tri thip hon , MJ - kg 9%

Giay:

noi long 13:40

sach, tap chi 13:40

sach trén ké gd 13:40
GO (khoi, W= 14%) 13:80
G4 (dd ndi that trong nha & va hanh chinh, W =8 10%) 13:80
Canxi (chip) 15:80
nhuya thong 30:40
mang triaxetat 18h80
Capron 31.09
San pham cacbolit 26:90
SKS cao su 43 89
Cao su tuy nhién 44,73
Cao su cloropren 27,99
Thudc nhudém md 5C 33,18
Thudc nhudm 9-78F ple 20,67
Thudc nhudm phthalocyanothene 4 "Z" M 13,76
Lederin (gia da) 17,76
Linkrust polyvinyl clorua 17.08
Vai son:

dau 20,97

polyvinyl clorua 14:31

polyvinyl clorua hai 16p 17.91

polyvinyl clorua dua trén ni 16,57

polyvinyl clorua trén vai 20,29
Linopor 19,71
Magie 25.10
Mipora 17h40
Natri kim loai 10,88
Thuy tinh hitu co 27,67
Polystyrene 39:00
Cao su 33,52
Textolite 20:90
Than bun 16h60
Bot polyurethane 24h30
Soi xo 13:80
Soi x0 trong kién 40x40x40 cm 13:80
Polyetylen 47,14
Polypropylen 45,67
Kién bong p =190 kg - m -3 16:75
Bong 16ng 1€o 15h70
Cay lanh noi long 15h70
Bong + nylon (3:1) 16h20




Gia tri mat df téi han cua thong luwgng bire xa téi

PHULUC 4

-2

Nguyén vat li¢u ger, xw - m

G4 (46 am thong 12%) 13.9
Vén dim c6 mat do 417 kg - m 3 8.3
than bun than banh 13.2
Than bun san 9,8
Soi bong 7,5
Tam ép 15,4
Soi thily tinh 15.3
thiy tinh 17,4
Cao su 14.8
Than 35,0
Tam lop cudn 17,4
Céc tong mau xam 10.8
Gidy nhiéu 16p trang tri, GOST 9590-76 19.0
Gidy dan trang tri, TU 400-1-18-64 24.0
Metalplast, TU 14-1-4003-85 24.0
Metalplast, TU 14-1-4210-86 27,0
Gach sgi g6, GOST 8904-81 13.0
Gach van dam, GOST 10632-77 12.0
Gach van dam c6 16p hoan thién Polyplen, GOST 21-29- 12.0
94-81
Gach soi gS duoc son va phu vecni dé giéng vO1 cac loai 12.0
g0 c6 gia tri, GOST 8904-81
Gach soi g0 dugc son va phu vecni dé gidng véi cac loai 16.0
20 c6 gia tri, TU 400-1-199-80
Chat liéu gia da boc vinyl c6 kha ning chéng chay giam, 30,0
TU 17-21-488-84
Da vinyl, TU 17-21-473-84 32,0
Da nhan tao “Teza”, TU 17-21-488-84 17,9
Da nhan tao “VIK-TR”, TU 17-21-256-78 20,0
Da nhan tao “VIK-T” trén vai 4LH, TU 17-21-328-80 20,0
Soi thuy tinh trén co so polyester, TU 6-55-15-88 14.0
Lép phu son va vecni RHO, TU 400-1-120-85 25,0
Gidy dan tuong PVC c6 thé giit dugc trén nén gidy, TU 12.0
21-29-11-72
Vai son PVC mét 16p, GOST 14632-79 10,0
Vai son kiém, GOST 19247-73 10,0
Vai son PVC nhan hi¢u TTN-2, TU 21-29-5-69 12.0
Vai son PVC trén nén vai, TU 21-29-107-83 12.0
Cudn vai son trén nén vai 12.0
Vai son PVC, TU 480-1-237-86:

str dung vai, TU 17-14-148-81 7.2

str dung vai, TU 17-RSFSR-18-17-003-83 6.0

dua trén "Netkol" 9,0
Puong ray thanh len nguyén chat, TU 17-Tajik SSR-463- 9,0
84
Trai tham, khau, OST 17-50-83, nghé thuit. 5867 22.0
Tham cudn san “Vorsolon”, TU 21-29-12-72 5.0
Tham pha kim duc 16 "Mistra-1", TU 17-Estonian SSR- 6.0

266-80




Tham phi kim dyc 16 "Mistra-2", TU 17-Estonian SSR- 5.0
266-80
Tham trai kim duc 16 "Avistra" 12.0
Tham phii kim dyc 16 "Vestra", TU 17-Estonian SSR-551- 5.0
86
Tham trai san loai A, TU 21-29-35 ngh¢ thuat. 10505 4.0
C6 kho, rom ra (co d6 am t6i thicu 1én tdi 8%) 7,0
Chat 16ng dé& chay, dé chay va it chdy ¢ nhiét do tu bdc 12.1
chay, °C: 300
350 15,5
400 19.9
500 trd 1én 28,0

Tai liéu tham khao

1. SP 12.13130.2009 . Xac dinh céac loai co sd, toa nha va cong trinh lép dat ngoai troi dya trén
nguy co chay nd. M.: VNIIPO, 2009. 27 tr. Thay d6i s6 1 thanh SP 12.13130.2009, dugc phé duyét
theo 1énh ciia B6 Tinh trang khin cdp Nga ngay 09/12/2010 s 643 va c6 hiéu luc vao ngiy
01/02/2011.

2. Tinh nguy hiém chay, nd cta chét, vat liéu va phuong tién chita chay: Tai liéu tham khao.
ed.: trong 2 cudn sach. / MOT. Baratov [va nhitng ngudi khac]. M.: Khimiya, 1990. 496 trang, 384
trang.

3. SNiP 23-01-99 * . Khi hau x4y dung. M.: Céng ty c6 phan "TsPP", 2010. 70 tr.

4. Monakhov V.P. Cac phuong phap nghién ciru tinh nguy hiém chay cua cac chit. M.: Hoa
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6. Quy tic lap dat dién . tai ban lan thir 7. M.: Omega-L, 2009. 268 tr.

7. Phuong phap xac dinh gia tri wdc tinh rui ro hoa hoan tai co s¢ san xuat, duoc phé duyét theo
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