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PHAN I: CAC PHUONG PHAP TINH HIEU SUAT LO HOI

Cé6 2 phuong phdp thuong duoc st dung trong tinh toan xac dinh hi¢u
suat 10 hoi. Phuong phép thir nhét duogc goi 1a “phuong phap can bang nghich”
hay con goi la “phuong phap tén that”. Phuong phap thir hai duoc goi la
phuong phap cin bang thun hay con goi 13 phuong phap “dau vao - dau ra”

Phuong phap cén bang nghich xac dinh, tinh toan hiéu suét 1o dya trén
viéc x4c dinh cac ton that cua 1o hoi. Phuong phap nay dugc sir dung khi khong
c6 dong hd do cac thong sé ddu vao - dau ra nhu: luu luong hoi cta 10 san xuét
duoc, nhi¢t d6 - &p luc hoi, luu luong nudce xa 10, luvu lugng nudce cép, luu
lwong nhién liéu cp cho 16 hodc c6 cac ddng hd do trén khong chinh xac.

Uu diém cua phuong phap xac dinh hiéu suit 10 hoi theo cin bang
nghich 13: Do chinh x4c cao (nhét 1a khi hiéu suat 10 cao hon 75%) va biét duoc
nguyén nhan hiéu sut 10 bi giam sat. Nhuoc diém cta phuong phéap nay 13 phai
14y nhiéu mau, s6 luong cac thong sb can do dac, phan tich 16n.

Phuong phap can bang thuan xéc dinh, tinh toan hiéu suat 16 dua trén cac
thong s6 dau vao dau ra 10 hoi. Phuong phdp nay doi hoi phai cé du cac dong
hd do cac thong sd dau vao - dau ra ctia 10 nhu: luu lugng hoi cua 10 san xuét
dugc, nhiét do - ap luc hoi, luu lugng nudce xa 1o, luu luong nudce cap, luu
luong nhién liéu cap cho 10...Dong thdi doi hoi cac dong hd nay phai co do
chinh xac cao, viéc phan tich nhiét tri nhién liéu dau vao cling can phai that
chinh xac.

Uu diém cua phuong phap can bang thuan 1a don gian, sé lwong miu
phai 1y va thong sd can do it. Nhuoc diém ciia n6 1a do chinh xac thap va
khong biét duoc nguyén nhan gay nén su giam hiéu suat 10.

Trong thi nghiém xac dinh dic tinh hiéu suét 16 nguoi ta hay st dung
phuong phap nghich hon. Tuy nhién viéc ing dung phuong phap nao la tuy
theo diéu kién thiét bi thiét bi thuc té sao cho phu hop. Dudi ddy ching toi xin
gid1 thiéu cd hai phuong phap néu trén.

1. Phwong phap tinh hiéu suit 16 theo cin bing nghich:
1.1D6i véi lo hoi dot than:
Hiéu suit 10 dugc tinh theo phwong phép can bang nghich nhu sau:
N=100-q92-q3-q4-qgs-qe % (1.1-1)

Trong cong thirc trén:
1N - La hi€u suat 10



qx — 12 t6n that nhiét cua 10 theo khoi thai. Ton that nay 16n hay nho la
tuy thudc vao nhiét do khoi thoat, h¢ sb khong khi thtra, o lot gié vao 10.
qs— 1a ton that nhiét do chdy khong hoan toan vé mat hoa hoc. Ton that
nay chi dang ké khi 10 thiéu gio, hodc thiéu gio6 cuc bd. Ton that nay s&
khong dang ké khi 1o du gio.

qs—la ton that nhiét vé mit co hoc. Ton thét nay thuong la 16n nhat - ddi
v6i 10 hoi d6t than — phu thudc vao luong chét chay (C) chua hét con lai
trong tro bay va xi 10.

qs - 12 ton that nhiét tir 16 ra moi trudng xung quanh. Ton that nay phu
thudc vao cong suét 10 (1o 16n hay bé) va tinh trang bao on cta 16 tét hay
Xau.

e — 12 ton that nhiét vat 1y theo xi. Ton that ndy thuong rat nho, nd chi
dang ké khi do tro ctia than rat 1én va nhiét d6 xi thai ra 16n. Trong thuc
té v6i 16 hoi cong suat nho ta c6 thé bo qua ton that nay.

Du¢i day chung toi s€ trinh bay lan luot phuong phap xac dinh céc ton
that trén.

1.1.1 Ton thét nhiét vé co hoc g4 duoc tinh theo cong thirc:

7830.4" S C.

(ap

. 0 1.1-2
0" 100-C *100—C. )% (1.1-2)

{4 =

Trong do:
A" - D6 tro lam viée cua than (%)
Qtlv - Nhiét tr1 théip lam viéc cua nhién li¢u (kcal/kg)
ap - Ty I¢ tro bay theo khoi.
DPdi véi 10 than phun:a,= 0,9;a,=0,1
Pbi v6i 10 ghi : a, = 0,2 ; a,=0,8.
V6i 10 hoi dbt than cong suat nho chi yéu 1a 16 ghi hodc ghi xich.
C, - Ham luong cacbon con lai trong tro bay (%).
C, - Ham lugng cac bon con lai trong xi (%).
1.1.2 Tbn that nhiét theo khoi thai g tinh theo cong thiec:

)0

= (L -0 1
qz (kt kt- kkl)X(IOO_

(1.1-3)
Véi: Iy, - Entanpi cua khoi thoét, tinh theo cong thirc (2- 4).
- Hé sb khong khi thira khoéi thoat.
I - Entanpi gi6 lanh vao 10, tinh theo cong thuc (2-3).
Trong truong hop khong phan tich dugc thanh phan hoa hoc cua than,
ma chi phén tich cong nghiép, ton that nhiét q, co thé tinh theo cong thic gan
ding:



qzz(3,53.ak,+o,38)(tk,—Lt J[1 94 JIO‘Z(%) (1.1-4)
o

L +0,12°¢ 100
Trong do:
- 12 hé s6 khong khi thira khoi thoat ra khoi 10.
- 14 nhiét d khoi thoat ra khoi 10 (°C)
ty- 14 nhiét d¢ gio lanh vao 1o (°C)

1.1.3 Tbn that nhiét ra moi trudng xung quanh qs dugc tinh:

gs= g™ x l;dm % (1.1-5)

qn

Vé6i: g™ - LAy theo thiét ké & phu tai dinh murc hoic tra theo cong sudt

1o.
Dbi v6i 10 hoi 2T/h: g™ =3,2 %
Pbi voi 16 hoi 4T/h: g™ =1,9 %
Dbi voi 16 hoi 6T/h: g™ =1,5 %
Pbi voi 16 hoi 8T/h: g™ =1,2 %
Dgn - Pugc tinh theo luu luong hot quy dan khi thi nghiém do duoc.
Dam - San lugng hoi dinh muc 14y theo thiét ké.

Ngoai ra qs c6 thé tinh theo cach khéac chinh xac hon néu do duge nhiét do
trung binh bé mat 10 hoi, nhi¢t d6 moi truong trung binh xung quanh 16 hoi.
Nhiét d§ bé mat 160 hoi phai dugc do véi s6 luong di€ém do du 16n (moi diém
cach nhau khoang 0,5 m). Nhi¢t do méi truong xung quanh 1o hoi cling phai

duoc do ¢ nhiéu diém, cach xa tbi thiéu bé mat 10 1 m. Khi d6 cong thire tinh gs
s€ la:

qs = 100. 0,86 . (Hyq + Hyy) . Fom . (Tom - Tw)/(B.Q" ), % (1.1-6)
Trong cong thirc (1-6):

Tom 12 nhiét d6 trung binh bé mit 16 hoi (°C).

T 12 nhiét 36 moi truong xung quanh 10 hoi (°C).

B 1a tiéu hao nhién liéu cua 10 hoi (kg/h hoac T /h)

Fom 12 tong dién tich bé mit ngoai cta 10 hoi (m?)

Hgi 12 hé s6 truyén nhiét ddi luu dugc tinh nhu sau:

Ha = 1,1354 . (Tom - T W/m®.°C (1.1-7)
Hix = 5,677. {0,847 +2,367.10"%. (Tym -Tume) + 0,294. 10°9(Tpp, - Tine)?
+1,37 . 10 (T - T)® W/m>.°C (1.1- 8)

Khi & ap dung cong thirc nay do tieu hao nhién liéu B chua biét nen ta phai
chap nhan lay B theo s liéu thiét ké roi tinh lap di lap lai cac tham sdqs,m, B
khoang 3 lan dé dat duoc d6 chinh xac can thiét.



1.1.4 Ton that nhiét mang theo xi q¢ duoc tinh theo cong thic:

AY a, C
— = 7 % 1.1-9
6= 0,” (100 - C) ° (1.1-9)

Voé1i:  Cpx - Nhiét dung riéng cua xi.
.- Nhiét d6 cua xi roi vao phéu thai xi.
Dbi véi 10 ghi co thé lay: ¢.= 0,933 kj/kg.’C, t, = 600°C hoidc do truc

tiép.
1.1.5 Tén that nhiét qz duogc tinh theo cong thic:
q3: ?6,6.KPCO ,% (1.1_10)
0," (RO, +CO)
Voi:

CO, RO, - % thé tich cac khi CO, RO, trong khoi, duoc xac dinh bﬁng
may phan tich khoi. RO, 1a tong % thé tich cua cac khi CO, va SO.,.
CO - % thé tich khi CO trong khoi, khi phan tich bang may thuong cho
ta don vi 1a ppm, mudn bién d6i vé % thé tich phai chia cho 10000.
K, - H¢ s6 cacbon qui dan, s& dugc dé cap & phan sau.
Ngoai ra qs cling ¢6 thé tinh theo cong thic thuc gan dung sau:
QG =3,2. 04 . CO (%) (1.1-11)
1.1.6 Ti€u hao nhién li€u cua 10 B dugc tinh theo cong thurc:
Dt'(iqn -inc) + Dx'(i'bh-inc)

B - Iy
n.9,

(T/h hoic kg /h) (1.1-12)

Véi:

D,- Luu lugng nudce xa cua 10, co thé léy theo dinh murc thiét ké. Dbi vai
10 hoi coéng suat nho c6 hé thdng x4 lién tyc, Dy c6 thé 1iy gan béng 1,5% dén
2% luu lugng hoi thuc. f)01 v6i 10 hoi cong suat nho khong co hé théng xa lién
tuc, khi xac dinh hiéu suat 16 khong x4 cin ¢ thé coi Dy = 0.

1'yp- entanpi cua nudc bao hoa tra bang theo cac thong $6 ap luc hodc
nhiét do cua hoi.

lan’ inc - entanpi cua hoi qua nhiét va nudc cap theo tra bang theo cic
thong s6 ap luc, nhiét do cua hoi va nude cap.

Dy - Luu lugng thuc cua hoi qué nhiét (hodc bao hoa néu 10 khong c6 bo
qué nhi¢t). Luu luong hoi thuc dugc tinh nhu sau:

D, = D.(P/Py)"?

Vé6i: D- luu luong hoi duge do bang dong hd luu luong hoi ¢ diéu kién van
hanh, P - dp luc hoi ¢ di€u kién van hanh, Py - 4p luc hoi ¢ diéu kién thiét keé.

Trong truong hop 16 khong co ddng ho do luu luong, co thé xac dinh D,
cua 10 theo luu lugng nudce cap, nhung khi d6 phai tam dung x4 10.

Hiéu suit 10 dugc tinh theo phwong phép can bang nghich nhu sau:



n=100-q2- g3-9qs, % (1.1-13)

1.2.1 q, - Ton that nhiét do khoi thai duoc tinh: fff

Voi:

Q@ = (Ikt'akt'lkkl)’% (11_14)
de

Ol - Hé sb khong khi thira khoéi thai.
- I - Entanpi cua khong khi lanh dugc tinh:
Ikkl = kal- Ckkl . Tkkl ) kcal/kg (1 1-15)

V. Thé tich khong khi 1y thuyét cho d6t 1 kg nhién liéu - cach tinh
xem cong thirc (2.2-5) .

Ciu - Nhiét dung riéng ctia khong khi lanh, tra bang theo céach sach k¥
thuat nhiét.

T - Nhiét d6 khong khi lanh, do thuc té tai hién truong.
- Ii - Entanpi cua khoi thai dugc tinh:
Lt = (Cro2VrRo2TCn2 VN2 P Ch20 Vi20) - Tt (0t - 1). Vi Cae. Ty (1.1-16)
Voi:
+ Vroz Vaa, Vino - thé tich cac khi RO,, N,, va hoi nuéc trong
khoi thoat.
+ Cro2, Cn2, Cizo - Ty nhiét cua cac khi RO,, N,, va hoi nudc
trong khoi thoat, & nhiét d Ti,.
+ Ty - Nhiét d6 khoi thoat.

Qav = Qtlv + Cy. Ty + gua. 1tg T01. (- 1kiar), keal/kg. (1.1-17)
Voi:
QY —Nhiét tri thip lam viéc cia déu, (kcal/kg) dugc xc dinh theo
két qua phan tich dau.

gu — Ty 1€ hoi tan dau tinh bang kg.hoi / kg. dau, thong thuong gu
=0, 1. Thong sb nay chi tinh dén khi voi phun dau dung hoi tan dau tir
nguodn ngoai 16 hoi.

1g- entanpi cua hoi tan dau, tra bang theo cac thong s6 nhiét do, ap
luc hoi tan dau.
T4 — Nhiét do dau vao 10, sau bo séy dau, duogc do truc tiép tai hién

truong. Thong sd nay ciing chi tinh dén khi st dung bo say dau bang
ngudn nhiét ngoai 10 hoi (vi du nhu st dung bo sdy dau bang dién).



Cq — Nhiét dung riéng ctia dau ¢ nhiét d6 Ty, duoc tra theo cac tai
liéu k¥ thuat.

oy - Pugce xac dinh theo két qua phan tich khéi trude bo siy
khong khi.

i, i - Entanpi khong khi sau va trudc bd say khong khi so bo,
dugc tinh theo cong thirc:
fae = Cie - Thae kecal/m’ (1.1-18)

Voi1: Cy — nhiét dung riéng cua khong khi ¢ nhiét do Ty

Thong thuong & cac 10 hoi dbt dau cong suat 16n va vira, sir dung
cac bd say so by khong khi vao 10 bang ngudn nhiét ngoai 10 — c6 thé
bang hoi, di¢n... d€ chong an mon phan duoi 10. Khi d6 ta budc phai tinh
dén iy va igq. Nhung da so cac 10 hoi cong suat nho khong co bd sdy so
bd khong khi vao 10 nén ta khong can tinh dén cac thong so trén.

Tom lai ddi véi cac 10 hoi ddt dau cong suat nho, hau hét khong sir
dung hoi tan dau va bd say khong khi so bg, nén cong thirc (2-5) chi con
don gian nhu sau:

Quv=Q." + Cq. Ty, keal/kg (1.1-19)
1.2.2 qs - Ton that nhiét hoa hoc duoc tinh:
qo— S06K,CO_ (L.1- 20)

0, (RO, +CO)’
Véi: CO, RO, - % thé tich cac khi CO, RO, trong khoi thoat.
Ngoai ra qs cling ¢6 thé tinh theo cong thic thuc gan dung sau:
Qi =3,2.04.CO (%)
1.2.3 Tén that nhiét gs , giéng nhu 16 ddt than, duoc tinh theo cong thuc
(1.1-5) hoac (1.1-6).
2. Phwong phap tinh hiéu suit 10 theo cin biang thuin (dau vao - diu ra):

Nhu d3 n6i & phan dau, phuong phap xac dinh hiéu suit theo cin bang thuan
chi thuong 4p dung voi cac 16 hoi ¢6 hé théng do dém day du, do chinh xac
cao, it nhat 1a 0, 5. Cac déng hd do sau nhat thiét phai c6 va phai dat dugc do
chinh x4c can thiét:

- Pong ho do luu lugng hoi hoidc luu luong nude cap.
- Pong ho do nhiét d6 hoi, nhiét do nudc cap.

- Nhiét 6 khong khi vao 10.

- Dong hd do nhiét d6 nhién lidu dau vao (dau, khi).

- Pong ho do ap lyc hoi.



- Pong ho do luu lugng nhién lidu dau vao (dau, khi) hodc can than dau
Vao.

- Két qua phan tich nhién liéu phai that chinh xac, nhat 1 d6i vi nhiét
tri.

- Luu lugng nudce xa 10.

- Luu lugng khong khi vao 10.

Khi dat dugc cac yéu cau trén co thé xac dinh hiéu suat 16 theo phuong phap
can bang thuan nhu s€ trinh bay dudi day.

2.1D6i véi 1o hoi dot dau :

Hiéu suét 10 dugc tinh theo phuong phap cin bang thuan nhu sau:

n= 2 x100,% (1.1-21)
vl
Trong do:
Q- Té)ng luong nhié¢t hitu ich ma 16 nhan duogc tinh theo:
Q1 = Dgn(ign- inc) + Dx(ini- inc)t Ga(ita-ine) kcal/h (1.1-22)
Voi:

Dgn, Dx, Gy - Luu luong hoi qua nhiét, luu luong nuée xa 1o, luu
lugng hoi tan dau (kg/h). Cha y Dy, - La luu lugng hoi thue cua lo. Hoi
tan dau - G c6 thé bao gdm ca hoi say dau néu hoi sdy dau lay tir 10.

‘ 1gn, Inc, Ini, Id - Entanpi cua hoti qua nhiét, nude cap, nudce 10 va hoti tan
dau.

Néu hoi tan dau, siy dau 1ay theo ngudn ngoai 16 hoic ldy tir ngudn tir
bén ngoai 10, khong co hé thng xa lién tuc va trong thoi gian thi nghiém
khong xa dinh ky (x4 cén) thi khong tinh dén trong cong thirc nay. Khi
do cong thuc (2.1-2) c¢6 dang don gian nhu sau:

Q1 = Dgn(ign- ine) » keal/h (1.1-23)
Q.1 - Tong lugng nhiét dua vao 10 tinh theo:
Qvl = B. Qtlv + Gkk(ikk' ikk1)+ th. Itd+ BCd Td, kcal/h (1 1—24)
Véi:

B - Tiéu hao dau kg /h do theo bon hodc cong to dau (cha ¥ 1a du do
dau theo bon dau hay theo cong to déu phai duoc kiém dinh dat d6 chinh
xac can thiét va c6 dau ctia co quan chirc nang c6 tham quyén).

Q" - Nhiét tri thip lam viéc cua dau.
Gu - Luu lugng gio qua bo say khong khi bang hoi (m’/h).
1k, 1 - Entanpi khong khi sau va trude bo séy khong khi bﬁng hoi.

Céc thong s6 khac da duoc dé cap ¢ phan trén.



Cq — Nhiét dung riéng ctia dau ¢ nhiét d6 Ty, duoc tra theo cac tai
liéu k¥ thuat.

f)01 vé6i cac 10 hoi cong suat nho, co thé khong c6 bo say khong khi so bd
ldy ngudn nhiét tir bén ngoai, khong tan dau bang hoi liy ngudn nhiét tir ngoai
10 thi cong thirc (2.1-4) chi c¢6 dang don gian nhu sau:

Q. =B. Q" + Gy.ig +B.Cq. Ty, keal/h (1.1-25)
2.2Déi véi 1o hoi dot than :

Vé nguyén tic chung, tinh hiéu suit 10 dot than theo can bang thuan ciing
giong vaéi 10 hoi dot dau. Cong thire tinh hi€u suat van la:

n= 2 x100,% (1.1-26)
vl
Trong do:
Q- Té)ng luong nhié¢t hitu ich ma 16 nhan duogc tinh theo:
Q1 = Dgn(ign- inc) + Dx(ini- inc)t Ga(ita-ine) kcal/h (1.1-27)
Voi:

Dgn, Dx - Luu lugng hoi qua nhiét, luu lugng nude xa lo.

Gy - 6 day duoc hiéu 13 hoi ty dung cua 10, (kg/h).

1gn, Inc> Ini, Id - Entanpi ctia hot qua nhiét, nuée cép, nudce 10 va hoi tu
dung.

Néu hoi tu dung ldy ngudn tir bén ngoai 160 hodc khong cé hoi ty dung,
khong c6 hé thong x4 lién tuc va trong thoi gian thi nghiém khong xa dinh ky
(x4 cdn) thi khong tinh dén trong cong thirc nay. Khi d6 cong thirc (2.2-2) c6
dang don gian nhu sau:

Q1 = Da(ign- ine) , keal/h (1.1-28)
Q. - Tong lwong nhiét dua vao 10 tinh theo:
Q.1 =B. Q" + Gy igq + B.C,. Ty, kcal/h (1.1-29)

Vo:

B - Ti€u hao than kg /h tinh theo can than di¢n tir (chi y 1a can than
phai dugc kiém dinh dat d§ chinh x4c can thiét va c6 dau cua co quan
chtrc nang c6 tham quyén), hodc can than thu cong.

Q/" - Nhiét trj thdp lam viéc cia than.
T — Nhiét d6 than vao 10.
C; — Nhiét dung riéng ctia than & nhiét do T;.

G - Luu lugng gié vao 10 (m’/h).
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iwa - Entanpi khong khi trude bo say khong khi.
Céc thong so khac da duoc dé cap ¢ phan trén.

Qua cach tinh hiéu suit 16 theo can bang thudn vira dé cap o trén ta théy
phuong phap nay giup cho ta tinh duoc hiéu suat 10, nhung khong cho ta thay
nguyén nhan gay ra t6n that nhiét dé tir d6 ¢ cac bién phap giam céc ton that
nhiét, nang cao hiéu suit 10 hoi. Vi vy phuong phap xac dinh hiéu suét theo
can bang thuan khong dugc khuyén khich dung — nhat 1a dbi véi cac 10 hoi dot
than.

PHAN II: NHIEN LIEU VA CAC PAC TINH CUA NHIEN LIEU.

Pé xac dinh duoc hiéu suét 1o hoi va tim cac bién phap nang cao hiéu
suat 10 hoi, ta khong thé khong quan tim dén nhién liéu dung cho 16 va cac dic
tinh ctia no.

Nhién li€éu dung cho 10 hoi ¢6 3 dang chinh: ran, long, khi.

Nhién liéu ran thuong dung la cac loai than, cui, ba mia....

Nhién liéu 1ong thuong dung 1a dau FO, dau mazit......

Nhién li¢u khi thuong dung 1a khi hoa 16ng, khi thién nhién, khi cong
nghiép...

Duéi diy chung toi khong trinh bay sau vé dic tinh nhién liéu ma chi
trinh bay mot s6 ddc tinh chinh cta nhién liéu lién quan dén viéc thi nghiém
xac dinh hiéu suat 10 dé tim cach ning cao hiéu suit ctia no.

1. Pic tinh nhién liéu rin va léng:
e Thanh phén hod hoc ciia nhién liéu rdn va Iong bao gém cdc chit sau:
— Cacbon ky hiéu la: C
— Hydro ky hi¢u la: H
— Luu huynh ky hi¢u la: S
— Nito ky hiéu la: N
— Oxy ky hi¢u la: O
— DG tro ky hig¢u la: A
— Do am ky hiéu la: W
Trong thuc té khi dem nhién liéu di phan tich 1a ¢ trang thai lam viéc,
nén cac thanh phan trén ciing duoc biéu dién ¢ trang thai lam viéc. Ching ta
cling chi quan tAm dén trang thai 1am viéc cta nhién liéu ma théi. ¢ trang thai
lam viéc, cac thanh phén trén dugc ky hiéu nhu sau: CY, HY, S™, NV, O", A",
w".
Sau khi phén tich, chiing ta s& thu duoc két qua nhu sau:
CY+HY+S"+NY+ 0"+ AV + W"=100 % (2.2-1)
Trong céac thanh phan trén, chi c6 C", H", S", O" 1a tham gia vao qua trinh
chay, tao ra mot nhiét luong ¢ diéu kién thuc té goi 1a nhiét tri thép lam viéc —
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ky hiéu 1a Q.. Cac thanh phan con lai déu khong loi cho qua trinh chay. Tuy
nhién khi phén tich nhién liéu ta phai phan tich tat ca cac thanh phén trén.
e Cdc ddac tinh cong nghé cua nhién liéu:
Nguoi ta coi cac thanh phan sau mang dic tinh céng nghé:
— D6 am ky hiéu 1a W, %: Do am 1a luong nudc an chira trong nhién liéu.
Su c6 mit cua chung 1am giam thanh phan chay, hon thé nita con tiéu
tdn thém mot lugng nhiét dé boc hoi am khi chay nhién li€u. Vi vay no
1a thanh phan c6 hai trong nhién liéu.

— Do tro ky hi¢u 1a A, %: B9 tro 1a cac khoang chét con lai sau khi chay
hét nhién liéu. Su c6 mit cua ching trong nhién li¢u [am mai mon, lam
bam ban cac bé mit chiu nhiét dan dén gidm h¢ sb truyén nhiét. Hon thé
nita n6 con 1a nguyén nhan din dén hién tuong dong xi 10 hoi néu nhiét
dd cong tac 1on hon nhi¢t 0 nong chdy cua tro. DB tro cling 1a thanh
phan c6 hai trong nhién liéu.

— Chat bdc ky hiéu 1a V°, %: Chat boc clia nhién ligu 1a cac khi nhw CHy
cacbua hydro, CO...sinh ra trong qua trinh nhiét phan ¢ giai doan dau
cua qua trinh chay. Chét boc dong vai tro rit quan trong, né quyét dinh
nhién liéu c6 d& bat chdy va chay kiét hay khong. Nhién liéu cang nhiéu
chét bdc cang dé chay va chay kiét.

— Nhig¢t tri ky hi€u 1a Q, kcal/kg: Nhiét tri 1a lugng nhiét sinh ra khi chay
hoan toan 1 kg nhién liéu rin hodc 10ng (hodc 1m’.tc nhién liéu khi).
Nhiét tri cua nhién liéu xac dinh trong phong thi nghiém bang “bom
“nhi¢t lugng ké dugc goi 1a nhiét tr1 cao lam viéc cua nhién li€u, ky
hiéu 1a Q.. Khi dbt nhién liéu trong thiét bi thuc t& nhu 16 hoi ta thu
duoc mot nhi¢t luong thép hon dugc goi 1a nhiét tri thép lam vi¢e, ky
higu 1a Q..

Nhiét tri thép lam viéc Qtlv va nhiét tri cao lam viéc ¢é quan hé nhu sau:
Q= Q.- 6 (9H" + WP), keal/kg (2.2-2)

Khi phan tich mau nhién liéu, ngoai viéc phan tich thanh phan héa hoc
con phai phan tich 4 déc tinh cong nghé néu trén.
Ngoai 4 dic tinh cong nghé trén, ching ta ciing quan tim thém dén 2 dic
tinh sau:
- Pic tinh thanh phan cacbon qui dan:
- Kp=C"+0,3758". (2.2-3)
- H¢ $6:

H" -0,1260" +0,04N"

KP

2. Tinh thé tich khong khi Iy thuyét cin thiét va san pham khéi khi dét

nhién liéu rin hoic 16ng:

B=235 (2.2-4)
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e Tinh leong khong khi Iy thuyét & diéu kién tiéu chudn can cho chdy 1 kg
nhién lieu nhu sau:

Vi’ =0,0889(C" + 0,375 S ) + 0,265 H" - 0,0333 O", m’.tc/kg.  (2.2-5)
e Tinh thé tich khéi khé khi dot chay hoan toan 1 kg nhién liéu nhw sau:

kah6 = VR02 =+ VNZ ) m3.tc/ kg (22-6)
Trong do:
- V&os - Thé tich thanh phﬁn cac khi CO, va SO, trong khéi duoc tinh:
v Iv
Viop = 1,866 93755 13 to/kg (2.2-7)

o Vvo-T hé tich thanh phcfn khi N, trong khoi dwoc tinh:
Ve = 0,008 NV + 0,79 . or. Vie”, m’.te/keg. (2.2-8)
Hé s6 khong khi thira o s& dugc dé cip o phan sau.
o Tinh thé tich khéi am khi dot chay hoan toan 1 kg nhién liéu nhuw sauT:
Vi = Vians + Vino , m’.te/kg. (2.2-9)
Trong do: Thé tich hoi nude Voo trong khoi dugc tinh:

Vipo = 0,112 HY + 0,0124 W" + 1,24 g4 + 0,0161. o. V°, m’.tc/kg
(2.2-10)
V6i g - 1 lugng hoi tan dau cho 1 kg nhién ligu. Véi 1o hoi dot than
hodc 10 hoi d6t dau khong dung hoi tan dau cong thire (2.2-10) tré thanh:

Vino = 0,112 H" 40,0124 W" + 0,0161. o.. Vi°, m’.tc/kg (2.2-11)

- Hg s6 khong khi thira duoc dinh nghia 1a ty s6 giira luong khong khi
thuc t€ cap cho 10 va luong khong khi can thiét du cho chay hét nhién
liu:

o = katt/ kao

Pé dat duoc su chay khong hoan toan vé mait hoa hoc, trong 10 hoi thuc té
bat budc o phai 16n hon 1. Khi o <1 c6 nghia 1a 16 thiéu gio, khi o0 >1 c6 thé
coi 1a 1o du gio.

Trong thuc té thi nghiém 10 hoi ngudi ta xac dinh hé sb khong khi thira o
bang cach phén tich cac thanh phén khoi thoat. Cac thanh phéan do la O,
RO, (bao gom CO, + SO,), CO, NOy, SO, ...

Nguoi ta dac biét chu y dén ndng d6 CO trong khoi thoat. Khi n{%ng do CO
trong khoi bang 0 thi ché d§ chay duogc coj la chay hoan toan vé hoa hoc,
nguoc lai dugce coi 1a chdy khong hoan toan vé mat hoa hoc.
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O ché d6 chay khong hoan toan vé hoa hoc, c6 thé coi thanh phan thé tich
khoi 1§h6 la: sz + O, + CO + N; = 100%. Va lugng ham lugng CO trong khoéi
c6 thé tinh (n€u khong do dugc) theo cong thurc:

1
0= 21- PRO; - (RO, +0O,)], 9 2.2-12
o3[ 21- BRO: - (RO, +0:)], % (2.2-12)

— Tinh hé s6 khong khi thira ciia 10 theo két qua phan tich khoi nhu sau:

_ 21
21-(0, —0,5CO)

(2.2-13)

0, — Nong do O, phén tich duoc trong khoi, tinh theo % thé tich.

CO — Néng d6 CO phén tich dugc trong khoi, tinh theo % thé tich.
Thong thuong, cac thlet bi phan tich khoi cho ta két qua CO theo don vi
ppm, mudn bién ddi vé % thé tich ta chia cho 10000.

Trong trudng hop dbt chay hoan toan vé hoa hoc CO = 0. Cong thirc trén
trd thanh:

21
21-0,

o= (2.2-14)

3. Pic tinh nhién li¢u khi:
3.1- Phan loai :

- Nhién liéu khi gém hai loai, khi d6t thién nhién va khi dot nhan tao.
Trong nhién liéu khi thién nhién, thanh phan cha yéu 1a khi métan (CH,), mot
luong nho cac khi cacbua hydro C,H,, va nhiing khi tro khac nhu CO,, N,,H,0.
Pbi voi khi nhan tao, thanh phan chii yéu 1a CO. Thanh phan mot sb loai khi
duogc trinh bay theo bang sau :

Thanh phan cia cac loai khi thién nhién va nhén tao
O trang thai kho ( % thé tich)

Nhién liéu CH, |C.H,|CO, |H,S|N, |H, CO | Q.kJ/m’
Khi thién [ 97,8 0,85 |0,05 |- 1,3 |- - 36000
nhién

nt 778 |7,1 (02 |1,0 |13,5 |- - 34000
Khi ban coc :

- Than bun 78 |16 [723 |- - 3 15,5 | 6520

- Than m& 50,8 (6,4 |02 |1,7 |24 [204 |7,7 |31000
Khi 10 cbc 253 (2,6 |28 |- 84 |54,5 |[5,7 |17000
Khi 10 sinh khi | 0,8 |- 59 |- 32 535 364 |10700

Pic tinh cac thanh phan co trong khi dét
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Tén goi Ky hiéu Ty khéi riéng | Nhiét chay
kg/mm’ Q ykeal/mm’

Hydro H, 0,090 2579

Nito N, 1,251

Oxy 0O, 1,428

Oxit cacbon CO 1,250 3018

Cacbon nic CO, 1,964

Sunphit hydro H,S 1,520 5585

Metan CH,4 0,716 8555

Etan C,Hg 1,342 15226

Propan C;Hg 1,967 21795

Butan C4Hi 2,593 28338

Pentan CeH1» 3,218 34890

Etylen C,H, 1,251 14107

Pronylen C;Hg 1,877 20541

Bulyten C4Hg 2,503 27111

Benzen CeHg 3,485 33528

Nhiét trj ctia khi dot ¢ trang thai khé co thé xac dinh theo cong thirc sau :
Q*=10,01. [Qco.CO + Qu2.H, + Qs HS + X(Qcumtin. CwHan) ], kI/m’te

Trong d6 : - Qco , Qmuz , ... La nhiét tri chdy ctua cac thanh phﬁn khi trong
nhién liéu , kJ/m’tc.
- CO,H,,H,S,C,H,, - Thanh phﬁn cua khi trong nhién li¢u, %
- Thé tich khong khi 1y thuyét can thiét cho qué trinh chay : La luong
khong khi can thiét cho qué trinh chdy hoan toan Im’tc nhién liéu khi, xac dinh
theo cac phuong trinh phan tng hoé hoc theo cong thirc sau :

V% = 0,0476. [0,5CO + 0,5H, + 2CH, + 1,5H,S + Y(m + n/4)C,H, - O, ],
m’te/kg.

- Trong thuc té, gitta nhién liéu va khong khi khong thé tiép xuc véi nhau
mot cach 1y tudong nén thé tich khong khi thue (Vi) bat budc phai 16n hon the
tich khong khi tinh theo cong thic trén. Ty sO giira thé tich khong khi thyc té
v6i thé tich khong khi 1y thuyét goi 1a hé s6 khong khi thira :

o= Vig/ Vo > 1

- Tinh thé tich san pham chay :

O trang thai 1y thuyét, khi chay hoan toan nhién liéu, thi trong khoi gom
c6 RO,, Ny, H,O. Dé thuan loi cho viée tinh toan, nguoi ta chia thanh hai loai :
Khéi kho va khéi thuc. Khéi thue gom c¢6 khoi kho va hoi nudc.
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Khi @6t nhién liéu khi, thé tich 1y thuyét cta cac san pham chay dugc
tinh nhu sau :
Voo = Vroa + Vong, mite/ kg.
Vok = Vokkh(, + V0H20, m3tc/ kg
V%02 = 0,01 (CO, + CO + CH4 + H,S + ¥mC,H,), m’tc/kg
Vi =079V’ + 0,01N, m’te/kg
Vo = 0,01(H, + 2CH4 + H,S + X [(n/2)C,H,]) + 0,0124d, + 0,0161V°,,,
mtc/kg
Trong d6 CO,,CO,CH4,H,S,C,H, Hp,N, - Ty 1€ tinh theo phén tram so
véi thé tich cac khi trong nhién li€u, %; di - Bo am cua nhién liéu khi, g/m3tc.
Trong thuc té vi hé sb khong khi thtra o0 > 1 nén thé tich khoi thuc té 1on
hon thé tich khéi 1y thuyét. Nhung vi thé tich Vro, chi phu thudc vao ham
luong cac bon va luu huynh c6 trong nhién li€u nén thé tich Vroo khong thay
d6i khi o thay doi.
Ve = Vi + 0,79(0- 1) Vi
Vizo = Vo + 0,0161(0t-1) Vi
Thé tich khoi thyc té 14 :
Vians = V'ro2 + Vo
Vi = Vi T Vizo.

- Hé sb khong khi thtra trong thuc té van hanh duoc xac dinh trén co sé phan
tich khoi. D61 voi nhién liéu khi tinh theo cong thuec :

o= N,

N,~2.[0,-05C0-05H, ~2CH, -3¢, H,]
21

Luong N, trong cong thure trén dugce tinh nhu sau :

N, =100 - (RO, + O, + CO + H, + CH4 + 2C,H,,), % ‘
- Trong truong hop chay hoan toan, cac dai lugng CO,H,,CH,4,C,H,, bang
khong.
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PHAN III: CAC YEU TO ANH HUONG DEN HIEU SUAT LO VA
CAC BIEN PHAP NANG CAO HIEU SUAT LO HOL

C6 rat nhiéu yéu t6 anh huong dén hiéu suét 10, nhung c6 thé phan thanh 3
yéu td chinh: Thiét bi 16, ché do van hanh 10 va cudi cung la chat lugng nhién
lidu. Trong pham vi gido trinh ndy, ching t6i chi dé cap dén 2 yéu t6 chu yéu la
thiét bi 10 va ché d6 van hanh. Yéu té nhién liéu phu thudc vao khach quan, nén
chi ¢6 thé noi rang cang dung nhién liéu cé dic tinh gan véi dac tinh nhién liéu
thiét ké cho 10 bao nhiéu cang tt bay nhiéu.

1. Anh huéng ciia thiét b 10 1én hiéu suét 10 va bién phap khic phuc:

Mudn 10 van hanh ¢é hiéu suit cao trudc hét thiét bj 10 phai dam bao. Cac

thiét bi anh huong 16n nhat dén hiéu suét 16 phai ké dén la:

- Cac bé mit truyén nhiét nhu: cac dan 6ng sinh hoi, dan éng qua nhiét,
dan 6ng bo ham va bo sdy khong khi. Khi cac bé mit chiu nhiét nay bi
bam ban hoidc dong cau cin s& dan dén hé s truyén nhiét kém, nhiét do
khoi thoat cao va ton that nhiét q, ting cao va tat nhién hiéu sut 10 s& suy
giam.

Bién phap khéc phuc 1a v¢ sinh dinh ky cac bé mat chiu nhiét, dinh ky rura

cau cin cac duong 6ng chiu nhiét va sir dung nude cip cho 10 dat tiéu chuan

thiét ké 10.

- Ban thé 16 va dudi 10: Khi ban thé 10 va dudi 10 khong kin, bi ho sé sinh ra
lot gi6 lanh vao budng lira va dudi 10 dan dén ting hé sd khong khi thira
khoi thoat va dan dén tang ton that q, theo khoi thoat. Ngoai ra nd con
lam qué trinh chdy khong 6n dinh Pic biét lru y vo1 16 c6 bo sdy khong
khi thuong xdy ra hién tuong lau ngay bo sdy khong khi bi an mon hodc
mai mon dan dén lot gio tir bo say sang duong khoi rat 16n. Hién tuong
nay khong nhimg lam tang t6n that g, ma con lam tang tiéu thy dién cho
quat gio va quat khoi, néu nghiém trong con dan dén hién tuong khong
tang dugc cong sudt 10 1én cong suat thiét ké.

Bién phap khac phuc 1a: Dinh ky kiém tra o lot gio vao budng lira va dudi
16 d€ xac dinh dugc cac diém lot gi6 d€ co bién phap chén kin hodc nit cac
ong bo say khong khi bi thung.
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Quat gi6: Khi quat gi6 khong du nang suat (luu lugng) va ap luc sé dan
dén hién tuong thleu gio6 cap vao 10. Piéu nay din dén hién tuong chay
khéng hoan toan vé hoa hoc, t6n that qs, q4 ting cao, ca hiéu suat 1o va
cong suit 10 déu suy giam..

Bién phap khac phuc 1a: Pinh ky do nang suat va ap luc cia quat xem quat
c6 du nang lyc hay khong. Néu khong du phai tim nguyén nhan c6 thé do
roto quat, hodc do lap dit khong dat yéu cau k§ thuat.

Voi @6t dau hodc khi: Dbi véi 10 hoi dt dau hodc khi (Lo hoi d6t than
cong suat nho thuong khoéng cd voi dét than), voi phun anh hudng rat 1on
dén qua trinh chay. Khi voi phun bi mai mon, bi bam ban hodc tic cuc bd
thuong dan dén kha ning tan suong kém hodc hon hop véi gié khong tot.
Piéu nay s& dan dén giam hiéu suét 10.

Bién phap khac phuc 1a dinh ky vé sinh, kiém tra voi d6t, néu khong dat yéu
cau k¥ thuat phai thay the.

Hé théng bdo 6n: HE théng bao 6n bao gém ban thé 10, _duong khoi,
duong 6ng hoti, nudc nong, dau néng...néu khong dat yéu cau s& dan dén
tang ton that ra moi trudng xung quanh gs. Thiét bi dugc bao on tot co
nghia 1a bé mat ngoai ctia né phai c6 nhiét do < 50°C.

Dbi véi 10 hoi dbt than cong suat nho can luu y thém vé ghi 10 (ghi cb
dinh hodc ghi xich). Néu bé mat ghi khong dat yéu cau k¥ thuat s& din
dén hién tuong lot than qua ghi nhiéu hoic phan phéi gi6 khong the déu.
Diéu nay dan dén ting ton that nhiét co hoc q4 rat 16n lam hiéu suét 10 suy
giam.

Bién phap khic phuc 13 kiém tra, thay thé kip thoi cac bé mit ghi bi rung
hodc bi hong.

2. Anh hwéng ciia ché dd van hanh 16 1én hiéu suét 1o:

Thong thudng cac 10 hoi cong suit nho duoc trang bi rat it cac dong hd do
cac thong s6 van hanh 16 nhu: Luu luong hoi san xuat, luu luong nhién li¢u ti€u
thu, luu luong gio cép vao 1o, néng dd O, trong khoi thoat, nhiét do khoi thoat.
Hon nita cong nhin van hanh thuong chi quan tdm dén van hanh an toan, it
quan tAm dé viéc van hanh sao cho kinh té nhat — tirc 13 hiéu suat cao nhat.

Vi nhiing 1y do trén, ché do van hanh 1o thuong chi dat dugc yéu cu vé mat
an toan, it khi dat dugc yéu cau v€ mat kinh t€ — nghia 1a khong dat dugc ché
do van hanh t61 vu nhat, c6 hiéu suat cao nhat.

Ché d6 van hanh khong t6i wu thé hién & nhirng mat sau:

Lo van hanh ¢ ché d6 thiéu gid hodc thira gi6 - vi khong c6 dong ho theo
ddi hay thiét bi kiém tra. Khi van hanh & ché do thiéu gio, ton that nhiét
chay khong hoan toan vé hoa hoc va co hoc q; va qu sé ting cao. Khi van
hanh & ché do thira gid s& ting ton that theo khéi thai q, va ning lugng
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dién tiéu tén cho quat gid, quat khoi. Trong ca hai trudng hop déu lam
giam hiéu suét 10.

- Phan phdi gi6 khong hop 1y - dic biét 1a d6i voi cac 10 hoi ddt than.
Thudng cac 10 hoi cong suat nho 1a cac 10 ghi xich, cip gié theo timg giai
doan chay. Nhung do khong c6 dong hd do ting hdc gid, nén viéc phan
phéi gi6 khong hop 1y voi timg giai doan chay gay ra hién tuong thiéu gio
cuc bd khu vyc nay nhung lai thtra gié cuc bd khu vuc kia. Diéu nay dan
dén tang ca ton that nhiét q», qs, 14n qa.

- Khi thay d6i phu tai (cong suit 10) theo yéu cdu san xuét thuong thay d6i
ché do cap gi6 khong phu hop véi thay d6i luong nhién liéu cap vao 10.
Vi vy, ché d6 van hanh c6 khi hop 1y & mic phu tai nay nhung lai khong
hop 1y & mirc phu tai khac.

- Chua cha y dén cac yéu 0 thiét bi anh huong toi higu 10 nhu tinh trang
voi dot, tinh trang ghiﬁ, do ,lot g16...Chua chu y thqy doi ché do van hanh
phu hop v&i su thay doi chat lugng nhién li¢u — nhat 1a than.

Dé loai bo cac yéu td van hanh néu trén anh huong x4u dén hiéu suit 10,
chung ta can thi nghiém, hiéu chinh dé xac 1ap mot Bang ché @6 van hanh tdi
uu cho 10. Dya vao Bang ché do van hanh téi wu do, nguodi cong nhan sé van
hanh 16 vira ¢dm bao an toan vira dam bao kinh té nhat, & moi phuy tai. Phuong
phap thi ngiém nang cao hiéu suit, xac 1ap ché dd van hanh t6i wu cho 10 sé
dwgce trinh bay dwéi day.

3. Thi nghiém ning cao hiéu suit, xac 1ap ché d9 van hanh tdi wu cho
lo:
3.1.Thi nghiém phén phéi gi6 tbi wu:

Déi véi cac 10 hoi dot dau, d6t khi cong suat nho, viée cap gid cho qua trinh
chay rat don gidn nén khong can thi€t phai thuc hién thi nghiém nay. Nhung
v6i 10 hoi dot than, nhat 14 10 ghi xich can phai thuc hién thi nghiém nay.

Trong 10 hoi d6t than kiéu ghi xich, gié thuong duoc dua vao 10 theo cap.

Gi6 cap I 1a gio ddt chay chinh duoc dua vao 10 theo 4 hoc gié dudi ghi dé
cung cép cho qua trinh chay theo 4 giai doan. Gié cép I thuong chiém trén

90% tong gi6 vao 10. Hoc sb 1 cap gio cho qua trinh say Hoc s6 2 cap gio
cho qua trinh chay chat bdc va bat chay cbe. Hoc sd 3 cap gié cho qua trinh
chay cbc. Hoc sb 4 cap gio cho qua trinh chay kiét. & mdi hoc gi6 ¢ 14 chin
diéu chinh riéng dé phan phdi gi6 cho hop 1y.

Gio cap 11, hay con goi la gi6 xiét dugc dua vao 1o ¢ trén ghi (phan ngdng
cudn 10). Gio cap II chi chiém tir 5 - 10% tong lugng gid vao 1o dé dot chay
cac san pham chay hoan nguyén.
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Thi nghiém phan phdi gi6 thuc chét 1a diéu chinh vi tri 4 14 chin gi6 cap I
sao cho phu hop nhét véi timg giai doan chay va diéu chinh lugng gi6 cap 11
sao cho chay hét khi hoan nguyén. Phuong phap tién hanh nhu sau:
Thi nghiém phan phdi gi6 t6i vu dugc tién hanh & cong suét 10 dinh muc
va duoc gilr on dinh, hé s khong khi thtra dugc diéu chinh va gilr & murc
gan thiét ké trong sudt qua trinh thi nghiém.

e Thi nghiém phdn phéi gié cdp I t6i wu:

+ Diéu chinh 1an luot vi tri 4 14 chan tai 4 hoc gio cép I 64+ 5 vitri xung
quanh vi tri thi€t ké. Moi vi tri dugc coi 1a mot ché do thi nghiém. Trong
moi ché do thi nghi€ém do dac va ghi cac thong s6 nhu:

+ Phan tich cac thanh phan cuia khéi thoat.

+ Po luu luong gid vao timg hoc gio, va tong luu luong gio vao 10 ¢ dau
hut quat gio.

+ LAy mau than cép vao 1o dé phan tich cac thanh phan cua than.
+ Lay mau xi va tro bay dé phén tich chat chay con lai trong tro bay va xi.

+ Dua vao két qua thi nghiém, lap dac tuyén: Su phu thudc céc ton that
nhiét q,, q4, phu thudc vao vi tri cac l1a chan gid cap I: (qx+ qq)= f(vi tri 14
chan gi6 cap 1).

+ Phan phdi gi6 cap I dugc coi 1a toi vu khi tong cac ton that nhiét qu+ qu
nho nhat.
e Thi nghiém phdn phéi gi6 cap 11 t0i weu:
+ Giit vi tri cac 14 chan cép I & vi tri toi vu dd xac dinh duge & thi nghi¢m
trudce.

+ Piéu chinh 1an luot vi tri 14 chan gié cap II & 4 + 5 vi tri xung quanh vi
tri thiét ké. Moi vi tri dugce coi 1a mét ché do thi nghiém. Trong moi ché
do thi nghiém do dac va ghi cac thong s6 nhu:

+ Phan tich cac thanh phan cuia khéi thoat.P

+ Po luu luong gié cap 11

+ Dua vao két qua thi nghie::m, lap (,ieflc tuyén: Su phu thuQc tdn thlét nhiét qs
phu thudc vao vi tri 14 chan gié cap II: qz = f(vi tri 14 chan gio cap I1).

+ Phan phdi gi6 cap II duoc coi 1a t6i wu khi ton that nhiét q; nho nhat.

3.2.Thi nghiém hé s6 khong khi thira toi wu.

Sau khi da thi nghiém xac dinh dwoc ché d6 phan phdi gio cip I tdi wu, gi6

cap II to1 vu can phai thi nghiém xac dinh hé s6 khong khi thira to1 vu. Day

1a thi nghiém chinh anh huong quyét dinh dén hi¢u suat cua 10. Thi nghiém

nay ap dung cho ca 10 hoi dot than, dot dau va doét khi.
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Hé sb khong khi thtra c6 anh hudng chinh dén t6n that nhiét hoa hoc, ton
that nhiét co hoc va ton that nhi¢t theo khoi thoat. Khong khi thtra con anh
huong dén dong xi budng dot va dan ong feston va by qua nhiét.

Trong thi nghiém nay hé s6 khong khi thira t6i wu duoc xac dinh cho 3
dén 4 phu tai 10 (cong suat dinh murce, toi thi€u va hai phu tai gitra).

Lan luot diéu chinh luong khong khi thira bang cach thay ddi tong lugng
gi6 vao 10 bang 1a chan dau huat quat gio.

O mdi phu tai, thi nghiém nén tién hanh it nhat & bon gia tri khong khi
thira: Tdi da, toi thiéu, va hai gia tri & giira.

Truong hop 10 hoi dbt than trén ghi, ghi xich, h¢ s6 khong khi thira
thuong dat trong dai gia tri tir 1, 2 dén 1, 4. Tr}r(‘)'ng 16 hoiNd(A)t dau, hé sf;
khong khi thtra dat trong dai gig’l tri tor 1, 05 dén 1, 25. Moi gia tri h¢ so
khong khi thira dugc coi 1a 1 ché do thi nghiém.

Trong mdi ché d6 thi nghiém, do dac, phan tich va ghi chép cac sb liéu
nhu:

+ Phan tich cac thanh phan cuia khéi thoét.

+ Po luu luong gid vao timg hoc gio, va tong luu luong gid vao 10 ¢ dau
huat quat gié.

+ LAy mau than cép vao 1o dé phan tich cac thanh phan cua than.

+ Liy mAau xi va tro bay dé phan tich chat chay con lai trong tro bay va xi.
Duyng d6 thi quan hé céc ton that q, = f(ct), q4 = f(ct), qz = f(ot)va cac tong
that nhiét v (qu + q4 + q3 ) = f(a).

Dua theo cac do thi dung du.’c,rc2 xac dinh hé sf) khong }(hi thfxa tdi wu. He
s0 khong khi thtra dugc coi 1a t61 vu khi cho tong cac ton that nhiét trén 1a
nho nhat: (q, + q4 + q3 ) = f(o) = min.

3.3.Thi nghiém cén bing nhiét, xac 1ap bang ché dd van hanh toi wu.

Muc dich cac thi nghiém nay 1a xac dinh cac t6n that nhiét trong nhiing
diéu kién van hanh tdi uvu ¢ cac phu tai khac nhau. Tir d6 xac dinh duoc
phu tai kinh té nhat (dic tuyén kinh té - k¥ thuat) cta 1o va 1ap Bang ché
d6 van hanh t6i uu cho 10.

Thi nghiém duogc tién hanh dua trén cac ché do chay tdi vu da tim ra
trong cac thi nghiém trude nhuT: phan phdi gid cap I, cap II ti wu, hé sb
khong khi thira t6i uu.

Cac mirc phu tai nhiét can thi nghiém la: Cong suat 10 = 70% cong suat
dinh mutrc; Cong suat 10 = 80% cong suat dinh muc; Cong suat 10 = 90%
cong suat dinh mic va Cong suat 1o = 100% cong suat dinh mic. Thoi
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gian thi nghiém cho mot phu tai nhiét tir 3 dén 4 gid. Mdi muc phu tai
thuong lam 4 +5 ché do thi nghi¢m.

Ghi chép sd liéu, mdi ché 6 30 phit mot 1an.

Trong céc thi nghiém nay phai do dac va ghi chép tit ca cac thong sb sau:

l.

Nhién liéu:

Lay mau nhién liéu trong sudt 1 ché do thi nghiém, dé xac dinh cac

dac tinh trung binh cia nhién li¢u.

Phuy tai nhiét, Luu luong va céc thong sb hoi:

Luu luong hoi va nude cdp duge xac dinh theo cac dong hd do luu

luong hoi va nudc cip. Cac dong ho do luu luong phai dugc kiém tra,

hiéu chinh chinh xac trudc khi thi nghi¢m.

Luu luong hoi ty dung va luu luong nuée xa lay theo dong hod van

hanh (néu c6) di duoc kiém dinh trudc khi thi nghiém, hoic lap dit

moi.

ap luc, nhié¢t d§ hoi qua nhiét, nhiét 6 nudc cép, nhiét do0 nudc phun

giam 6n, luu lugng nudc giam 6n do theo dong hd van hanh da duoc

kiém tra trude khi thi nghiém.

Pbi véi 10 @6t dau do luu luong hoi sdy dau, hoi sdy gio, hoi hoa mu

dau theo dong ho tai chd di kiém tra trudc khi thi nghiém. Po nhiét

dd hoi dau vao - dau ra cac bd séy dau, bod séy khong khi bﬁng hoi,

nhiét d6 hoi hoa mu trude cac voi ddt bang cac dong hod tai chd da

kiém tra.

Nhiét ¢ va thanh phan khoi:

- Nhiét do budng ltra do bang cac loai hoa quang ké xach tay.

- Nhiét d6 tuyén duong khoi do bang dong ho van hanh d3 duoc
kiém tra trudc khi thi nghiém, c6 thé do kiém tra bang nhiét ké
thuy ngan hodc nhiét ké dién tro.

- Phén tich thanh phan khoi ¢ cac thiét dién: Ra khoi budng lira, sau
bo séy khong khi cép I, sau b khir bui.

- D6 mé dau hat quat khoi, sire hit budng lira.

Luu lugng va nhiét do gié nong lanh:

- Do luu lugng gi6 ¢ cac diém: dau hat quat gio, cac éng gi6 nong
sau by sdy, ong gio vao voi phun cac cap: I, II. Pong thoi ghi do
mo tat ca cac 14 chan trén cac duong ng ké trén.

- Do nhiét do gidé lanh dau hat quat gi0, trudc va sau bo sé'ly khong
khi.

Lay mau tro, xi tai cac diém lay mau dé phan tich chat chay con lai

trong tro, xi. Ty 1& tro bay / tro trong xi lay theo s6 liéu thiét ké.
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6. Tinh toan cac ton that nhiét, hiéu suit 10 theo cac muc phu tai da thi
nghiém. Lap dac tuyén n = f(D), va xac dinh phu tai kinh t€ nhat cta
10. Lap Bang ché do van hanh t61 uu cho 10 hoi.

PHAN IV: CAC DAI LUONG CHINH CAN PO LUONG TRONG TH{
NGHIEM HIEU CHINH LO HOI VA MOT SO THIET BI PO LUONG
PHUC VU CHO CONG TAC THI NGHIEM HIEU CHINH.
4.1- Cac dai luong chinh can phai do luong trong thi nghiém hiéu chinh :
4.1.1. Nhién liéu :
a, Lugng tiéu hao nhién licu :
- B6i v6i 10 hoi d6t dau hodc khi d6t phai do luu luong dau hodc khi dét. Véi 1o
hoi @bt than thi luong than dua vao 10 xac dinh béng cach can truc tiép ddi véi
10 hoi nhoé hon 50T/h. Véi loai 10 d6t than 16n hon thi luong tiéu hao than xac
dinh theo can bang nhiét nguoc.
b, Thanh phﬁn co ban cua nhién liéu va nhiét tinh cua tro, xi dugc xac dinh theo
mot mau trung binh trong khoang thoi gian lam thi nghiém.
4.1.2. Luu lugng va cac thong sé hoi :
- Luu luwong hoi va nudce cip duoc xac dinh bang cac dong hd luu lugng van
hanh d4 kiém tra. Nhiét d6 hoi, ap luc hoi, nhiét d6 nudc cap can dugce do bang
cac déng ho da duge kiém tra, hiéu chinh.
4.1.3. Nhiét do va thanh phan khoi
- Nhiét do buéng Itra do béng cac hoa quang ké qua cac ctra xem lura. Nhiét do
khoi trén dudng khoi do bang nhiét ké thuy ngan va cac loai nhiét ké khac.
- Phan tich khéi bang cac may phan tich khéi dé xac dinh hé sé khong khi thira
va céac khi thanh phan (RO,, O,, CO, H,, CH,, C,H,).
4.1.4. Luu lugng va nhiét do gio :
- Luu lugng gid : Do bang cac thiét bi do ap luc hodc véan toc Luu lugng gio6
dugc do tai dau hat quat gio, trudc cac voi phun cac cap, cac dng gié ndng sau
thiét bi siy khong khi.
- Nhiét do gi6 : Nhiét do gié do trude va sau quat gio, sau bo séy khong khi,
trude voi phun gio cap 1.
4.1.5. Pién ty dung :
- Luong dién tu dung do béng cac cong to dién van hanh da kiém tra.
4.1.6. Mau tro, xi
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- Ly mAu tro & bd khtr tro va phan xi (néu c6) dé xac dinh thanh phan chat
chay con lai trong tro, xi.

4.2 - Mot b thiét bi sir dung trong thi nghi€ém hi¢u chinh 10 hoi :

- May do ap suat va tbc do gio MP 6 KS, san xuét tai nudc Anh.

- T6 hop do nhiét d6, d6 am va téc d6 khong khi D99006125 ciia My.
- T6 hop do nhiét d6, do am va téc d6 khong khi L00002300 ctia My.
- Vi ap ké dién tit ZEPHYR ctia Anh. (Do ap luc gio).

- Téc @6 ké hién s6 AMF TEK 1726 ctia My.

- May do tdc d6 hién sd kiéu canh quat HEO147TA cua Buc.

- Nhiét ké hién s6 TCM - 312 cta My.

- Nhiét ké do xa RAY TEK 88800018 cua My.

- Hoa quang ké hién s6 RAY TEK3i2M ctia My.

- M4y phén tich khéi IMR - 1400 cua My.

BOILERS AND THERMIC FLUID HEATERS
QUESTION

A company is considering to replace an oil-fired boiler of 10 tons per hour with a coal-fired
boiler of the same capacity. With the help of the data provided, calculate the following:
1. Annual oil consumption in tons per year

2. Annual coal consumption in tons per year

3. Annual fuel cost savings in million US$

The following data is given:

U Heat content of steam 660 kCal/kg

U Feed water inlet temperature 600 C

[ Daily operating hours 24

[J Number of days / year 300

U Efficiency of oil-fired boiler 82%

U Efficiency of coal-fired boiler 72%

O Cost of 0il US$ 300/ton

O Cost of coal US$ 45/ton

U GCV of oil 10,000 kCal/kg

[J GCV of coal 4,200 kCal/kg

SOLUTION

1. Calculate the annual oil consumption in tons per year
Boiler operation per year = 24 hr/day x 300 days/yr = 7200 hrs
Annual steam production =

= steam production rate x annual operation hours

=10 ton/h x 7,200 hr/yr = 72,000 ton/yr

Energy (Q) required for 72,000 tons steam =

= mass X (hg — hf) + boiler efficiency

= 72,000,000 kg steam/yr x (660 — 60) kCal/kg steam + 0.82
=52,682,926,830 kCal/yr

Mass of oil (amount of oil required for annual steam production)
= Qrequired + GCVoil

=52,682,926,830 kCal/yr + 10,000 kCal/kg oil

= 5,268,292 kg oil = 5268 tons oil per year

2. Calculate the annual coal consumption in tons per year
Boiler operation per year = 24 hr/day x 300 days/yr = 7200 hrs
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Annual steam production =

= steam production rate x annual operation hours

= 10,000 kg/hr x 7,200 hr/yr = 72,000,000 kg/yr

Energy (Q) required for 72,000,000 kg steam =

= mass X (hg — hf) =+ boiler efficiency

= 72,000,000 kg steam/yr x (660 — 60) kCal/kg steam + 0.72
= 60,000,000,000 kCal/yr

Mass of coal (amount of coal required for annual steam production)
= Qrequired + GCVeoal

=60,000,000,000 kCal/yr + 4,200 kCal/kg coal

= 14,285,714 kg coal = = 14,285 tons coal per year

3. Calculate the annual fuel cost savings in million US$
Cost of fuel oil

= Mass of oil x Cost of oil

= 5,268 ton oil/yr x US$ 300/ton

= USS$ 1,580,400 per year

Cost of coal

= Mass of coal x Cost of coal

= 14,285 ton oil/yr x US$ 45/ton

= US$ 642,825 per year

Fuel saving for coal boiler

= Fuel cost oil boiler — Fuel cost coal boiler

=US$ 1,580,400 — US$ 642,825

=US$ 937,575 per year
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