TINH TOAN KET CAU PONG CO POT TRONG 1

Chuong 1. TINH TOAN CHU TRINH NHIET PONG CO

Muc dich phan tinh todn nhiét dOng cO gitip cho sinh vién van dung ki€n
th(fc da hoc trong mon nguyén 1y dOng cO dOt trong d€ tinh todn cdc qud trinh
nhiét trong dOng cO qua d6 hi€u ré dugc cic quan hé gilta cic thong sO nhiét
dOng cUa chu trinh, xdc dinh dugc céc chi tiéu kinh t€ k¥ thudt va ki€m nghiém
1ai cdc kich thudc co ban cla dOng cO. TU két qud tinh todn nhiét sinh vién c6
th€ xiy dung dugc do thi cong Iy thuy€t cla dOng cd. TU céc sO liéu vé két cu
va chi tiéu kY thudt cla ddng cO cho trudc, sinh vién Iua chon céc thong sO khic
ddc trung cho di€u ki€n van hanh d€ xdc dinh céc thong sO nhiét dOng cUa tUng
qué trinh. Céc thong sO chon dUa trén cO s3 loai dOng cO, dac di€m két cdu. Céc
thong s6 dugc ky hi€u nhu trong tai liu "Nguyén Iy ddng co dot trong" cla GS
Neuyé&n T4t Tién (NXB Gido duc, 2000).

1.1 Thong s6 cho trudc clia ddng co:

Tén thong sd Ky hiéu Th& nguyén Gia tri
Cong sudt c6 ich N. Kw
Ty sO nén
SO vong quay n Vong/ phut
Pu0Ong kinh xi lanh D mm
Hanh trinh piston S mm
SO xi lanh i
S6 ky
G6c m@ sGm xupép nap | b6
G6c déng muOn xupép nap ) b6
G6c m3 sGm xupdp thdi 5 b6
Go6c déng mudn xupép thai . bo
Loai bubng chay
Kiéu xu pip
1.2 Théng s6 chon cla ddng co:
Tén thong sO Ky hiéu Tht nguyén Gia tri
Ap sudt khi nap P, MN/m?
Nhiét d6 khi nap Ty K
Hé sO6 du lugng khong
khi
Ap sudt cubi ky nap P, MN/m?
Ap sudt khi s6t P, MN/m?
Nhi@t db khi s6t T, K
P06 sdy néng khi nap mdi T
Chi sO doan nhiét m
Hé s6 10i dung nhiét tai ,
z




TINH TOAN KET CAU PONG CO POT TRONG 2

Hé s0 10i dung nhiét tai .

o

Ty s0 ting 4p
Hé s6 nap thém 1
Hé s6 quét buGng chdy )
Hé s0 hiéu dinh ty nhiét
Hé s6 dién day do thi d

Cic s0 liéu tham khao d€ chon:

A Hé s6 du'lugng | Ty sO ting 4
Loai dOng cO Co A & Y sO tang ap
T khong khi
DOng cO xiing 0,85-1,15
Dbong co Diesel
- T6C dé thé’p 176 _290 1’7 - 292
- Cao tOc buOng chdy thdng nhat 15-19 15-1.8
- Cao tOc buOng chdy ngin cich 1.2-17
a0t gchayng 1,7-22
- Téng édp
Loai ddng co ) , p: IMN/m?] | T, [K] T
DOng co Diesel 0,80 - 0,90 0,65-0,85 | 0,104-0,118 [ 700-900 | 0-20
bOng cO Xing 0,85-0,95 | 0,85-0,92 0,101 - 900- 20 -
0,118 1000 40
8éng c- Ga 0,8-0,85

Chon  theo bang

0,8 0,9 1,2 1,4
. 1,13 1,17 1,14 1,11

1.3 Tinh toan cac thong s cula chu trinh:

1..3.1. Tinh qua trinh nap:
1. Tinh hé sO khi sét ,:

2T T)p. 1
r 1
T P o m (1-1)
1 tr 2 E
2. Tinhhé s6nap .:
1
1 T p. p. ™
, Fa L, 1-2
C D Dp. ' Vo, (12

3. Tinh nhi€t d0 cudi qua trinh nap T, (K):
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Ll
pia m
T T LT 1-3)
Ta
a )
Loai dOng co . . T. [K]
DOng cO xiing 0,75 - 0,85 0,07 -0,12 340 - 400
DOng co Diesel 0,75 - 0,95 0,03 - 0,06 310 - 340

4 . Tinh sO mol khong khi d€ dot chdy mot kg nhién 1iéu M, (kmolKK/kgnl):

Thanh phan trong 1 kg nhién li€u | Khoilugng | Nhiét tri
Nhién liéu [ke] phant , | thap Qu
C H 0 [kg/kmol] [kj/kgl
Xang 0,855 0,145 0 110 - 120 43.995
Diesel 0,87 0,126 0,004 180 - 200 42.530
1 ,C H O,
M, @.(E 2 5) (1-4)
5. Tinh s& mol khi nap m&i M;: (1-5)

M, M, (dOng cO Diesel, d0ng cO phun xing)

1 .. . A
M, M, — (dbng cO xiing dung b ché hoa khi)
nl
1..3.2. Tinh qua trinh nén
6. Ty nhiét cUa khong khi mC,,, (kJ/kmol.K):
_ b 0,00419

MCyy &, —T 19806 T (1-6)
7. Ty nhiét mol cUa sdn phdm chiay mC, (kJ/kmol.K):
mC, a, b?VT (1-7)

Néu0,7 1thi: a", 17,997 3,5504.
b", 360,34 2524. .10°

” 1,634
Néu 1 thi: a" 19,867

v

184,36

b" 427,38 10 °

\

8. Ty nhiét clla hdn hop chay mC, (kJ/kmol.K):
mC, r.mC,
mc:vkk r mc:v
v 1 (1-8)

r

mC

C6 thé viét dudi dang: mMC, a b?VT

Vv

Trong dé:
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9. Tinh chi sO nén da bi€n trung binh n;:
Chon trudc n;, thé vio phudng trinh sau, xdc dinh n, bang phuong phip gan
ding.

N1 8,314
l -
a'v bsza( ol 1) (1 9)
Khi sai sO hai v€ nh® hon 0,001 thi 13y gid tri n, di chon.
10. Tinh nhiét &0 cudi ky nén T, (K):
T. T."' (1-10)
11. Tinh 4p suat cudi ky nén p. (MN/m>):
P. P, (1-11)
Loai dong co n pe IMN/m?] T. [K]
Xidng 1,34 - 1,38 09-1,5 600 - 750
Diesel
- Bubng chdy ngin c4ch 1,34 - 1,38 3,5-6,0 700 - 1050
- Bu0ng chdy thOng nhat 1,34 - 142 3,5-6,0
1..3.3. Tinh qua trinh chay
12. Tinh M:
POng co Diesel M H O (1-12)
4 32
9]0 ang khi 1thi M o 1 1-13
Ong cO xang khi thi 4 32 (1-13)
C H 1
i i M — — 079. M M, —
khi 0,7 <1 thi 12 2 0 0 .
13. Tinh s6 mol s@n phdm chay M, (kmol/kgnl):
M, MJ M (1-14)
14. Heé sO bién dGi phan t(r ly thuyét.
M 115
o W (1-15)
15. Hé s0 bién dGi phan tl thuc té.
1 (1-16)
16. Hé sO bién dGi phan t tai z.
1
1 == i,
. . (1-17)

17. Tinh hé sO tod nhiét x, tai z:

X, —& (1-18)
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18. TOn that nhi€t do chiy khong hoan toan: (1-19)
1thi Qg=0(dbng co Diesel)
<1thi Qy=120.10°.(1- )M, (dOng cO d4nh 1ra cuGng blrc)
19. Ty nhiét mol dang tich trung binh méi chat tai z.
mC, a, %TZ (1-20)
a,M, x, — a, M1 x,
aVZ 2
M, x, — M;1 x,
b,M, x, — Db,M1 X,
bVZ .
M, x, — M;1 x,
20. Nhiét d0 cuc dai cla chu trinh T, (K):
Nhiét d0 cuc dai tinh theo phuong trinh chay: (1-21)
ZMQHl Qu mC,.. T, ,.mC",.T,(d0ng co dinh 1lra cubng blic)
1 r
Q. . \ .
w1 (mC, 8314.)T, ,mC",.T,(d0Ong cO Diesel)
1 r

DPua vé dang phuong trinh bac hai: AT> BT, C 0
Cac hé s0 A, B, C cUa phuong trinh xdc dinh theo bang:

béng co A B C
DOng cO danh b Q, Q. b
? ~ ‘ L,z S, £ (av _V'Tc)'Tc
IUra cuOng buc 27 M.(1 ) 2
DOng co Diesel b Q b
2w | (a, 8314 —zXH (g —“ T 8314.)T,
‘ 2 ( ) Ml(l r) 2
21. Xaic aénh tyi sau tang aip
Treding halup aaling ca aainh leia ceding beic:
T
— 1-22
T (1-22)
TruGng hgp dOng ¢ Diesel thi chon theo bang.
22. Aip sudt cUc dai chu trinh p,.
pz pc' (1'23)
Loai dong co p. [IMN/m?] T, [K]
Xédng 2,8-6,0 2500 - 2800
Diesel 4,8-9,6 1900 - 2200
1..3.4. Tinh qué trinh gidn no:
23. Ty s0 gian nd sém: (1-24)
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=1 (d0ng cO ddnh 1Ura cuBng blc)

T (dbng cO Diesel)
24, Ty sO gidn nG sau: (1-25)
= (dOng cO danh 1ra cuBng blc)

- (dbng cO Diesel)

25. Ki€m nghiém 1ai tri sO ny:
Chon trudc n, thé vao phuong trinh sau, xdc dinh n, bang phudng phap gan ding.
8,314

n, 1
o Qi Q) b (1-26)
M..1 T, T, 2
Trong d6: T, —*¢
Khi sai sO hai v€ nh® hon 0,001 thi 13y gid tri n, di chon.
26. Nhiét d0 culi qu4 trinh giin né T, (K):
T
T, —i (1-27)
27.  Aip sudt cudi qud trinh giin n& p, (MN/m>):
p, = (1-28)
28. Kiém nghi€m lai nhiét d0 khi sét:
m 1
Tem Tp o (1-29)
rténh b
P
Sai 86 Trténh TrchoUn 15%
Tl'

Loai dOng co n, po [IMN/m?] T, [K]
DOng cO xiing 1,23-1,34 0,34 - 0,49 1200 - 1500
DOng co Diesel 1,15-1,28 0,2-0,6 1000 - 1200

1..3.5.  Céc thong sO chi thi:
29.  Aip sudt chi thi trung binh 1y thuy&t (MN/m>):
Trudng hgp dOng cO d4nh 1lra cuGng buc: (1-30)
o, P 11, 1
1n, 1 " n 1 M
Trudng hgp dOng cO Diesel:
1 pC 1 1 1
: . 1 .1 .1
P 1 D n, 1 1l oo 1 ol
30. Aip sudt chi thi trung binh (MN/m?):
Pi Pi- a (1-31)

31. Hiéusudt chi thi ddngco



TINH TOAN KET CAU PONG CO POT TRONG 7

8,314 M, p,.T,
| 1Pi- Iy (1-32)
QH' v'pk
32. Sudt tiéu hao nhién liéu chi thi g; (g/kw.h):
g 3600000 (1-33)
. Q.
Loai dbng co pi IMN/m?] g; [g/kw.h] :
POng cd xiing 0,68 - 1,18 210 - 340 0,25 - 0,44
POng co Diesel 0,64 - 0,96 150 - 20 0,43 - 0,56
1..3.6. Céc thong sO cé ich:
33. TOn that co giGi p, (MN/m?):
Theo cong thic kinh nghiém:
pm a me pr pa (1'34)

Sn
T do:C, — (m/
rong do:C,, 30 (m/s)

Tuy theo dOng cO va ty s& S/D, loai bubng chdy (dOng cO Diesel) tra cdc gid tri a,
b theo bang sau:

POng co a b
POng c0 xing S/D 1 0,05 0,0155
) S/D 1 0,04 0,0135
A . R L - i6 0,09 0,012
DPOng co Diesel buOng chdy thOng nhat 736 0.03 0.012
POng co Diesel buOng chdy xody 10¢ 0,09 0,0138
DOng co Diesel budng chdy du bi 0,015 0,0156

34. Aip suaut coi éch trung bcnh (MN/m?):

Pe Pi Pn (1-35)
35. Hiéu suat co gidi (%):
Pe
m 1-36
P ( )
36. Sudt tidu hao nhién li€u c6 ich (g/kw.h):
Je S (1-37)
37. Hiéu sudt cé ich (%):
L (1-38)
Loai dong co " p. [MN/m’] | g.[g/kw.h] .
Xéng 0,7 - 0,85 0,6-1,0 260 - 380 0,22 - 0,33
Diesel 0,7-0,9 0,55-0,85 200 - 285 0,3-0,43

38. Thé tich cong tac cla dOng cO (dm?):
N,.30.

PN
39. Ki€ém nghiém duOng kinh xi lanh (mm):

Vi

(1-39)
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4.V,

D, 100. (1-40)

Né€usailéch D [D, D| OImmthi dat, néu khong thi phai tinh lai.
1.4 Vé do thi cong
DE& vé dugc do thi cong can phdi thuc hién nhitng budc sau:
40. Xdc dinh c4c di€m trén dudng nén v4i chi sO nén da bi€n n,
Phuong trinh duGng nén: pV™ const, do dé n€u goi x la di€m bat ky
trén duOng nén thi:

P Pe L n
P V" PV, - Ritra: Vo,
A
bat Vi i tacé p Pe
v V nx inl

- ny la chi sO nén da bi€n trung binh, xdc dinh thdng qua tinh todn nhiét.
41. Xay dung duOng cong 4p sudt trén dUOng gidn nG:

Phuong trinh cUa dudng giin n® da bi€n:pV™  const, do d6 n€u goi x 1a
di€m bat ky trén dudng gian nd thi:

pgnx P, T
szznz pgnxvgnxnz . Rﬁt ra: Vgnx ’

= Vgnx

Chua 3’/ r‘éng Vz Vc s dat V_ i do do P gnx

- n, 1a chi sO gidn n& da bi€n trung binh, xdc dinh thdng qua tinh todn
nhiét.
42. Lap bang xdc dinh duOng nén va dudng giin nd:

Duong nén Puong giin n@
vo | i L [ e | | L]
inl inl inz iﬂz
V. 1
V.

43, Xic dinh cic di€ém dac biét:
Chon céc ty 1€ xich , va , sau d6 vé hé truc toa do (V,p).
Cic diém dac biét dé la:
1(Ve.po); a(Va,pa); b(VasPo);
c(Ve,po); Y(Ve,pa)s Z(Vo,py).
2
Chd y cic quan hé thé tich: V,= V. + V,; V, V“l;Vh E‘r) S
44, NOi cic di€m trung gian cla duOng nén va dudng gidn nd vdi cac di€m
dac biét, sé dugc dob thi cong 1y thuyét.
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45, Dung d0 thi Brick x4c dinh cdc di€m:
Phun s&m (¢’ - dOng c0O Diesel), Danh 1&ta s6m (¢’ - ddng cO xiing)
M@ sém (b’), déng mudn (1) xupdp thai.
MG sém (r’), déng muOn (a’) xupap nap.
44. Hiéu chinh d0 thj cong:
o) dOng co xing 13y dp sudt cuc dai bang (0,85 - 0,9) p,
X4c dinh cdc di€m trung gian:
Trén doan cy 18y di€m ¢’ vGic’’c = 1/3cy
Trén doan yz 13y di€ém z”* vGiyz” = 1/2 yz
Trén doan ba 18y di€ém b’>> v4i bb’” = 1/2ba.
NOi cdc di€m c’c’’z” va duOng gidn nd thanh dudng cong lién tuc tai
DCT va BCD va ti€p xic vGi dudng thdi. Ta s€ nhan dugc db thi cong di hi€u
chinh.

mwmz)| & A f)\]z’?
Z'
’ 64|
3 =
48 E
& 2 PV ®=copst
PN
= P J2
7L
oV % =copst 16
f £ b 2
< r 2"ty < _/////////Illlllilo-;
g P alae
Ve [ % e [/ a 4
A [/
H
xang

S dung chudng trinh tinh toén nhiét:

Chuong trinh dugc viét bang ngdn nglt AUTOLISP, cai dat trén

AUTOCAD.

Chuong trinh c6 th€ tinh tUng qud trinh hodc c6 th€ chay tat cd cic qué
trinh cing mOt liic tuy theo cdch 1ua chon.

DE thuc hién chuong trinh, chay AUTOCAD.

Trén thanh Menu, nhap chudt vao "Tinh todn nhiét dOng cQ".

Né€u tinh tUng qud trinh thi nhap vao " Tinh tUng qu4 trinh"

Chiing ta s€ gdp cau hdi: Pa c6 sO liéu dé chua
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chonnap

ChoOn tinh qué trinh nap
Chon céc thong sO cUa qud trinh nap
Ghi file sO 1iéu chon vGi c4ch ghi thOng nhat nhu : de+<sO dé> +
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