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Engine Parameters:

For an engine with bore (B), crank offset-radius (a), stroke length (S) and

turning at engine speed of (N):

S =2a

* Solution for SI — Engine:

V, :%*BZ*S (m®)

‘.‘VD :Vd *i (m3)
O AR AV AV
V..V, V.

min

Vl :Vd +Vc :Vmax (m3)
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= Mass of gas in cylinder can be calculated at state (1).

_AV, __ (kPa)*(m®)

AF 1\, m,
= m, —>m; =
= AF +1 — AF

= ———(kg) [where :(kPa*m3 = kJ)]

3

k

=Process (1-2): The compression stroke (1-2) is isentropic.

P, =R(r) =——- (kPa)
T, =T = (K)
W, = ”:]Lm_* i *(Tz _Tl) - (_) ------ (k‘])

= Process (2-3): For the heat added during one cycle:

Qin=0Q,3=Qx=m;.H_ 7. = mm-Cv-(Ts _Tz)

H 7 =(AF +1)*C,*(T,-T,) =T, = ——— (K)
RV, RV, P, = PZ*T—3:——— (kPa)
Tz T3 = Tz

= Process (3-4): The expansion stroke (3-4) is isentropic.

on() 0
P, = F’s-(%cjy = ——— (kPa)
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m
W,  =-—"m1
3-4 1_7/
W =W =
~ W, =7, *W
. bmep =
77th)' :1_L:l_(inl =——— %
I T2 rC
77th)b =77m*77th)i = - %
bmep*10° *V
7= > (Nm)
2*r*n
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Solution for Cl — Engine:
V, =%*BZ*S (m?)
Vo =V, *i (m?)
Vi M _ Ve Ve Ly, L Ve =V, =V, (m?)

) rC - c
Vmin V2 Vc I -1

Vl :Vd +Vc :Vmax (m3)

= Mass of gas in cylinder can be calculated at state (1).

3
m, = E:_A _ (KPak)*(m ) = ———(kg) [where : (kPa*m? = kJ)]
= 0.287(‘JJ*(K)
kg.K
AF =232 — m, = m,
m,  — AF
My =M, + My

= Process (1-2): The compression stroke (1-2) is isentropic.
= Pl'(rc)y = PS = Pmax - (kPa)

=Ty =——- (K)

||N_| ||N-U

= Process (2-3): For the heat added during one cycle:
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Qin=Q,3=Q,=m;.H 7= mm'CP'(T3 _Tz)
H 7. = (AF +1)*Cv*(T3_T2):>E:___ (K)
P, *V, _ P, *V,

:\é:vz*l—?’:——— (m?)

= Process (3-4): The expansion stroke (3-4) is isentropic.

Vv =

T=4=T3.( SVH) =——— (K)
V /4

P, = PS.( 3v4:1j =——— (kPa)

m_*R

m

N *(T, -T)=(+) .oon. (kJ)

—7

S W =W =W, + Wy 3 + W, , = ("') ------ (k‘])
S Wy =77, * W = = —— (kJ)

=

3-4

<

IO (R O | I pBVs -
N ) =1 KQJ [y(,b’l)ﬂ % Where: 3 v (Cutoff ratio)

2
-3mJb=Um*me:___Q@

_ bmep*10°*V,

2*7*n

T
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* The main difference in solving problems between SI and CI engines is:
W, =W, =W,_,+W, ,=+——— (kJ) for SI engines and

W, =W, =W,_, +W, , +W, , =+——— (kJ) for Cl engines

U, =2*S*N (m/min) = S::—ON (m/sec)
(1): N =1000(rev/min) = U, = — — — (m/sec)
(2): N = 2000(rev/min) = U, = — — —(m/sec)
(3): N =3000(rev/min) = U, = - - -(m/sec)
(4): N = 4000(rev/min) = U, = - - -(m/sec)
(5): N =5000(rev/min) = U, = — ——(m/sec)
(6): N = 6000(rev/min) = U, = - - -(m/sec)
W, — bmep*V, * N (kW)
— 30*Z
2*T*N
W, = ————— \"\Y

2= 60 (W)
or: W, = bmep* A *U, (kW)
S — 2*n
(1):N =1000(rev/min) =W, = — — — (kW)
(2): N =2000(rev/min) =W, = — — — (kW)
(3): N =3000(rev/min) =W, = — — — (kW)
(4): N = 4000(rev/min) =W, = — — — (kW)
(5): N =5000(rev/min) =W, = —— — (kW)
(6):N = 6000(rev/min) =W, = — — — (kW)

bsfc = — ————[ kg j

b KW .hr
BSP = ™ (kw/m?) & BOPD = & (kW/m?) & BSV = Y2 (m®/kw)
Ap Vo W,
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