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Table 2 Eniine exierimental measured iarameters 10‘

Altitude

From sea level up to 22999 feet

Ambient Pressure
and Temperature

International standard atmosphere
(Fig. 6)

3000, 3500, 4000, 4500,
5000, 5500, 5800

Inlet
Engine speed (rpm)

Engine Throttle

%97.4, %98.8, %99.4, %100

Volume *, Issue *, ** *



140
135
130 .
125 “u
120 X
115 \‘ﬁ

110 4 Experimental
--@ - Present work

105
0 2999

Maximum Power (hp)

100

5997 8999 11998 15000 17001 18999 21001 22999

Altitude (ft)

145

140
135

130

120

115

Maximum Power (hp)

110

4 Experimental
--@ - Present work

0 2999

105

100

5997 8999 11998 15000 17001 18999 21001 22999

Altitude (fty

140
135

130

120

115 B
. . -‘\
4 Experimental .
--@ - Present work ‘\‘
100 .

0 2999 5997 8999 11998 15000 17001 18999 21001 22999
Altitude (fty

Maximum Power (hp)

110
105

(ah

()

()

OhSen g paiio Jguy 3130 Ve

(5}

LTS -
g
2
2 Q----o___ A
. B B b EEE T - P
£ 15 ® o ‘5"*-i‘:
Z e
& -
125 4 Experimental ‘\_;
- resent work
1
0 2999 5997 8999 11998 15000 17001 18999 21001 22999
Altitde (ft)
)
_ 175 -
g
2
H B----mo
£ 15 TTBe---p
2 IR i«
% 4 . ' . 2 ?‘ Ttea
s P
A g
LA
1.25 o
1
0 2999 5997 8999 11998 15000 17001 18999 21001 22999
Altitude (fty
)
_ 175
g
5
2
Eas | oeal
H O SR
5 a s a O ----pl
A -a.
a -~
125 o TR
i “o
A
1
0 2999 5997 8999 11998 15000 17001 18999 21001 22999

Altitude (ft)

48,8500 595 Odee (B8 31 595 OB+ (@B 31 593 DAee (W ygige (g S Jo ziww el & JSb

Fig.6 Validation of the one-dimensional engine model
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Table 4 Engine power and its fluctuation relate to engine
control main parameters and altitude condition
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Table 9 The candidate major turbochargers turbine inlet pressure atithe
engine operating point

Turbocharger T amb. at SL From sea level Average
Model (°C) up to 22999 9ft) Inlet Pressure
0 1.354 (bar)
15 1.414 (bar)
Garrett GBC20-300 20 1.474 (bar) 1.444 (bar)
45 1.534 (bar)
0 1.310 (bar)
15 1.314 (bar)
Garrett GBC22-350 30 1377 (bar) 1.360 (bar)
45 1.439 (bar)
0 1.279 (bar)
15 1.289 (bar)
Garrett GT2252 30 1345 (bar) 1.329 (bar)
45 1.402 (bar)
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Table 10 The candidate major turbochargers specifications at the engine operating point

Turbocharger Dominate Compressor
Model Efficiency

Dominate Turbine pressure inlet
(Back Pressure)

Dominate Compressor
Pressure Ratio

Garrett GBC20-300 75 %10 76 % ~ 1.444 (bar) 3t03.5
Garrett GBC22-350 71%10 72 % ~ 1.360 (bar) 3t035
Garrett GT2252 77 % to 78 % ~1.329 (bar) 25t03
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