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Chuong |
TINH TOAN CAC PAC TINH CUA NHIEN LIEU NANG LUONG

1.1. THANH PHAN NHIEN LIEU

Cac quan hé chinh vd cong thic tinh toin khi chuyén déi thanh phdn
nguyén t6 khoi luong nhién liéu sang thanh phin khdc dugce thuc hién theo céc
hé s6 trong bang 1.1.

Bdng 1.1
Thanh phin nhién Thanh phéan nhién liéu cdn tim
liéu da cho lam viéc kho chdy
W 100 100
lam viéc | 100 - WP 100 - WP - AP
100 - WP 100
kho 100 1 100 - A*
) 100 - WP - AP 100 - A°
chdy 100 100 !

Néu nhién liéu chira lugng 16n cacbonat (hon 2%) thi hé s6 chuyén déi c6

tinh dén su phan huy cacbonat. Trong truong hop nay thanh phén chdy bang:
G = 100 - WP - (CO,), (1.1)
& day: (CO,), - ham luong cacbonic cua mu6i cacbonat, %;
WP - d6 4m cé trong nhién liéu lam viéc;
A" - do tro c6 trong nhién liéu lam viéc.

Viéc chuyén déi thanh phidn co ban lam viéc clia nhién liéu cé do dm W*,
ra thanh phidn c6 do 4m WP, thuc hién bang cich nhan cdc thanh phdn ban diu
voi hé so 1109—%—%‘3‘[' Ciing 1am nhu vy khi thay déi do tro nhién liéu AP, t6i
A", nhan voi '1‘19('%-_—[?{%: :

Vi du 1.1. Khi nghién citu trong phong thi nghiém ngudi ta ¢6 thanh
ph4n nguyén t6 cta than Kuznhexki mac CC theo thanh phédn chdy: C' = 84,0%;



H = 4,5%; N" = 2,0%; O' = 9%; S = 0,5%. D6 4m va d¢ tro theo thanh phédn
l1am viéc bing WP = 12,0% va AP = 11,4%. Hay xdc dinh thanh phdn nguyén 16
lam viéc clia nhién liéu.

Bai gidi: Dé chuyén d6i tir thanh phdn chdy ra thanh phidn lam viéc ta sir
dung hé s6 chuyén déi:

100 - WP- AP 100-12,0-11,4

Khi dé:

C?P =CK =84,0. 0,766 = 64,34%;
H' =HK =4,5.0,766 = 3,45%;

P=NK=2,0.0,766 = 1,53%;
OP=0K=9,0.0,766 = 6,90%;
Sf =8K=0,5.0,766 = 0,38%;

Kiém tra: Téng thanh phin nguyén t6 cia nhién liéu theo thanh phdn lam
viéc:

6434 +345+1,53+690+0,38+ 12,0+ 11,40 =100%

Vi du 1.2. Ngudi ta cho thanh phén chdy cia than Kuznhexki mdc CC nhu
sau: C" = 80,2%; H = 3,3%; N' = 2,1%; O = 14%; S’ = 0,4%. Biét rang do tro
cta thanh phdn kho A° = 22,12%. Hay xdc dinh thanh phdn cv ban cua nhién
liéu theo thanh phdn lam viéc & W' = 15,0%.

Bai gidi: Tuong Gng v6i bang 1.1, hé s6 chuyén d6i thanh phdn c6 dang
100 - WP - AP
100

thanh phdn lam viéc:

. D€ sir dung né ta chuyén déi do tro tir thanh phén khé sang

100 - W* 100- 150

Khi dé:
K = 100-WP-AP 100-150-1838
- 100 - 100

Ta xdc dinh thanh phin nguyeén t6 theo thanh phdn lam viéc:
C* =C'K=280,2.0,662 = 53,09%;
H* =HK =3,3. 0,662 =2,18%;
N’ =NK =2,1. 0,662 = 1,39%;
O"=0K =14,0. 0,662 = 9,27%;

= 0,662.



S =8K =0,4.0,662 = 0,27%;
Kiém tra thanh phdn nguyén (6 toan phan theo thanh phdn lam viéc
C+H +O"+ NP+ 5 + AT+ WP =
=53,09+2,18+9,27 + 1,39+ 0,27 + 18,8 + 15,0 = 100%.

BAI TAP

Bai 1.1. Ngudi ta sdy than Berezovxki ¢6 thanh phédn lam viéec WP = 33%;
At =47%; §" = 0,2%; C" = 44.3%; H" = 3,0%; N" = 0,4%; O" = 14,4% dugc
thuc hién theo so d6 hd. Hay xac dinh thanh phdn khéi lugng lam viéc clia nhién
liéu khi dugc sdy dén WP = 10,0%.

Bai 1.2. Thanh phdn cacbon 1am viéc cta than Ekibas - Tuzxki bing C* =
43,4% & WP = 7% va AP = 38,1%. Hay xdc dinh thanh phédn cacbon kho khi tang
do tro 1am viéc ciia nhién liéu téi A’ = 45,0%.

Bai 1.3. Hay xdc dinh thanh phan chdy cua than Nhieriungrinxki. N€u biét
thanh phidn lam viéc: WP = 9,5%; A" = 12,7%; §" = 0,2%; C* = 66,1%; H" =
3,3%; N" = 0,7%; O = 7,5%.

Bai 1.4. Hiy xdc dinh thanh phdn lam viéc cia d4 phién, néu biét thanh
phin chdy: S' = 5,25%; C" = 72,13%; H" = 10,16%; N' = 0,33%; O = 12,13%.
Thanh phin chdy cé: W' = 13,0%; (CO,)’, = 16,5%; A" = 40,0%.

1.2. NHIET TRI CHAY CUA NHIEN LIEU
Nhiét tri chdy thdp va cao (kJ/kg) dugc lién hé voi nhau theo biéu thic:

Qu=0Qp-25,12(9H + W) (1.3)
Viéc tinh chuyén déi nhiét tri chdy nhién liéu nhu sau:
=Q% - 25,1 (9H" + W™, (1.4)
QH=Q“B-226HL; (1.5)
Q' =Q's-226 H, (1.6)
100 - WP
Qu=Q%W " gg -23.1WH (1.7)
WP - AP
Q" =Qy 10D 100 2 -25,1 WP (1.8)

& day cdc chi s6 "p", "c", "r" twong ng la thanh phin lam viéc, thanh phéin kho

va thanh phén chdy cua nhién liéu.



Khi thay d6i d6 4m tir W?, t&i WP, va dé tro tir AP, téi Af,, dé xdc dinh nhiét
tri chdy, sit dung cic biéu thic:

100 - WP,
Q%xz = (QPy; + 25,1WP)) 100 - WP, 23,1 Wt (1.9)
100 - AP,
Q%2 = Q% 100 - A, (1.10)

Khi thay d6i déng thoi d6 4m va do tro:

100 - WP, - AP
Qs = (Qui + 25,1 W) o0 Wi - A - 25.1W", (1.11)

Dé€ tinh todn gin ding, ciing nhu dé kiém tra thanh phdn nguyén t6 cua
nhién liéu (néu cho Q") nhiét tri chdy thdp (kJ/kg) dugc xdc dinh theo cong
thic Mendéleev:

QP = 339C" + 1030H" - 109(0O” - S") — 25,1WP,; (1.12)

"w=339C" + 1030H" - 109(0O" - §") (1.13)

b6 chénh Q' tinh duoc so vai gia tri thu dugc trong bom nhiét lugng ké

khéng dugc vugt qua + 628 kJ/kg d6i véi nhién liéu cé do tro nhod hon 25% va +
837 kJ/kg v6i cac nhién liéu khac.

Nhiét tri ctia nhién liéu khi 14y theo s6 liéu xdc dinh bang nhiét luong ké.
Khi khéng cé cdc s6 liéu nhu vay, nhiét tri chdy 1 m® khi & cic diéu kién tiéu
chudn duogc tinh theo c6ng thic.

0 =001 [Qu,s-HsS + Qcy.CO + Qy, H; + Z(QermnCrHW1,  (1.14)
d day Qy,s, Qco Va ... - nhiét tri chdy cla céc thanh phan trong nhiéu li¢u khi
(kJ/m?*) 14y theo céc s6 tay nhiét k¥ thuat.

Khi d6t hén hop hai nhién liéu rin hay 10ong, cho theo cdc thanh phdn khéi
luong (g' - phan khdéi luong clia mot trong cac nhién liéu trong h6én hop) nhiét tri
cta 1 kg hén hop dugce tinh theo cong thic:

Q%=QV g +Q",(1-g") (1.15)

Néu hén hop cho dudi dang cic phdn nhiét tri toa ra cia méi nhién liéu
(q’ - phdn clia mot trong cac nhién liéu), thi dé chuyén déi theo cdc phdn khdi
lugng ta sir dung biéu thic:

oy
g = Yo (1.16)

Khi d6t hén hop nhién liéu ran hay 1ong, khi, viéc tinh todn ti€n hanh cho 1

kg nhién liéu ran hay nhién liéu l1dng, c6 tinh luong nhién liéu khi x (m’) ding




cho 1 kg nhién liéu ran hay nhién liéu long:
Qu=Q y+ xQ™ (1.17)
Néu hén hgp cho theo cdc phdn nhiét toa ra q°, thi lugng khi (m?) cdn cho 1

kg nhién liéu rdn hay 16ng, c6 thé tim duoc theo biéu thifc:

1-q' Q°
x=fq‘.1—%—,,ﬂ; (1.18)

Trén co s& (1.17) va (1.18), nhiét tri cia hon hop cé thé tim duoc, néu biét
cdc s6 liéu ban ddu theo nhién liéu co ban Q" vaq’:
3
PH=QI‘H—-(-I-_- (1.19)

Vi du 1.3. B6i1 véi than Kuznhexki (thanh phdn nguyén t6 xem vi du 1.1)
xac dinh Q°, Q'y, Q4. néu nhiét tri thap theo thanh phdn lam viéc bing Q" =
23990 kJ/kg.

Bai giai:
Pa= QP + 25,1(W™ + 9H") = 23900 + 25,1 (12,0 + 9 . 3,45) = 25071 kJ/kg
. 100 ;

Q% = (Q" +25,1W") 100- W' ~ 226 H

100
= (23900 + 25,1 . IZ.O)W -226.392=
= 27604 — 886 = 26718 kJ/kg
100 r
QrH — (QPH + 25.1Wp) 100 _ w]‘! _ Ap = 226H =

100
=(23990+25.1. 1200 700" 120-114 226 . 4,5 = 30695 kJ/kg.

Vi du 1.4. Nhiét tri chdy cao va thap, 1am viéc cliia bot than Nazarovxki
(phu luc, bang P1, nhién liéu s 15) tang 1én bao nhién 1dn khi chuyén tir so dé
sdy kin sang sdy ho c¢6 do 4m cudi cung cla bot than W™ = 10,0%. Nhiét tri
thdp ban ddu cia nhién liéu lam viéc bang 13020 kJ/kg.

Bai giai: Ta xac dinh nhiét tri chdy thdp cia bot than:

00 - W™
"a=(Q + 25-1WP)_1W - 25,1w"

= (13020 + 25,1 . 39,01% ~25.1. 10,0 = 20403 kJ/kg

Ta tim dugc nhiét tri chdy cao cua nhién liéu ban ddu va bot than:
QP = Q"+ 25,1(9H" + WP) = 13020 + 25,1(9 x 2,6 + 39,0) = 14586 kl/kg



