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i) The effect of Atmospheric Pressure and Tempera-
ture upon the Performance of a Petrol Engine.

ii) The Use of super Compression in ro-engine.
By E. G. Ritchie. (Zronautical Journal. Aug. 1921.)
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Ao engine 23 high altitude -Cf§j¢ 354 performonce ¥ 415 HH 1T i%, Engine itk
3 5By i~35 Compression pressure Dk, air density O effect EiTpECE~RIL
73 H¥a, temp. pressure [XFIBFICEMLT 23D Th 2HMEE LZED Variale L HELJI
L ILENDo

1) Effect of Air pressure on the performance of the Normal Zro-engine.

Cylinder [T A I3 air © Weight [XFH D density T Proportional «C, density (X
temp. $3 Const. % 5@{ pressure THHI$ 3, Bl theoretical m. p. X

p,—y_(B=F)
(r—-1)(r—1)

where (P,— P,)=the theoretical rise in pressure

y=theoretical thermal efficiency.
r=adiabatic exponent for air.
7= Compression ratio. |
7 1% cycle iz X b & b, # L Initial temp. Kk Compression ratio B3 Const. ThH 5 XK
5lEs P i (B—P) Yo THs, BlL Air temp. Const. & 3413 Engine @ LH.P.
I density 12 X b#MbT 5. D density & LHP. r OFRD data 1375 w33, artificial
Altitude Condition ZH¥-C density & B.H.P. tDBRIX fig. 1 ©fm{ air density DIE
T 60% ITFE 32X B.H.P. |3 direct proportional KT 2 ¥ Rb0 TOEEIX
ground temp. *C Inlet B rk exhaust pressure ¥ 3 U72DAC, REEY L72 engine li?i
D=ETh do ;
(1) 12-Cylinder. Vee. Alumimium Cyl. Air Cooled engine. bore 100 mm. stroke 140 mm.
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PERCENTAGE AIR PRESSURE

Fia. L,

Compression Vatio 4.7:1 R.P.M.=1.600.
(2) 12-Cylinder. Vée. Cast iron cyl. Air Cooled engine. bore 100 mm. stroke 140 mm.
Comp. ratio. 4.4:1 R.P.M.=1400.
(3) 8 Cylinder. Hispano Suiza Water Cooled engine. bore 120 mm. stroke 130 mm.
' Comp. ratio 4.6:1 R.P.M.=1.550. )
Curve ¥ B 312 B.H.P. |3 Air pressure %3 609 17 31358 proportional 1T
33 HNDTCHARCHST 5 L R 5, fuel, Oil Comsumption 3 WEFRBECTH 2o
2) ZEffect of Air temperature on Engine performance.
Engine @5 H13 Cylinder 12 A 3 charge O&E Xt depend § 3 .#IT Air temp. 23
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T EBHRBBYT 50 L LERIIEZD Effect |3 Air presswre BRL72Y DT
375 { B A Carburettor < induction pipe ¢ design T3 { mixture strength &EDE
DHBKRC Bo B temp. A3 { KAUL job IIAF 3 Atomisabion HHrfn L, Viscosity
Jok surface tension X LIEFIXRIFEE 5, X #25 T4UL charge ¥ prebeat 33
z L% Distribution [THFEA L T3 2 HP. 3BT 50 A LZNBREDHET
preheat 3 2 L —EFED charge D weight J3KP T 32 & V72 b HOBHIc HP-
BEPT B0 | |
ZFHEIZ=OEHORR Charge temp. & Air temp. & DRRIH TRALBY CE
20
T=.51560—-16.9
T=induction pipe temperature in °C.
6 —intake air temp. in °C.
Vaporization {2 X % temp. drop 1% Eugiﬁe DFEFEIC )Y b B A mixture 33 14:1 §H
ACIEM 22°C L% 3, |
3) Air temperature and Power out put.
- Temp. effect IFIROI CTh 555 Air pressure H3FINT LD temp. effect DT
3, & 0°C @ air temp. -C develop ¥ 2 B.H.P. ¥ base & LT EED temp. TR
% BHP. X OREBRRAC L b~ 53,

P0<1i—%)
22T

Py 1% 0°C ity 2 B.HP.
g tewp. 0 33 0° BLESIZBIT R S BAK X b +RI— T B4

K |3 Air pressure ;bﬁ%ﬁ'&tﬁ‘é{:j(%@ﬁﬂ CHEmy

Abgsolute air pressure
in mm. of Mercury 254 - 360 460 760

Value of K 187 290 3%  500~600
({BL K i engine @ type 1T X dTIHHRE)
4) Effect of Compression ratio.
Compression ratio ¥ KiC$T 22 21X MEP. ¥ 32 &1T7} b, engine D efficiency ¥
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¥ KT 33 Compression ratio ¥ H 2 bl RITTIUL preignition ¥ BT #kiz— T
Compression ratio |3 5:1 3% 53: 1 JCITHIR S B, Compression DL b 1Tt}
% temperature |3, Compression ratio } Initial temperature T X b CHE 3, BEERITRC
I3 initial temp., pressure J:iT{E{3" 3 #iTH E-C Max. allowable Compression ¥ 47 C JE72
DIDY LA 25E L { Comp. pressure |Iji; L efficiency QI NI D E X b5 2D effect
YR 5/ Comp. ratio YL LB TEHE L7FERS fig. 3 Thdo 20 test i3
Fiat 300 H.P. @ Cylinder ¥ FJP L CH# L72 Single Cyl. engine WZiCT45723DC
Compression ratio H3K1T 7 X Fuel consumption B3 I Altitude $34- |38 352 Conp-
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B b Bk T RAUZIE - air density 128} L CI3 comp. ratio T4k 3 power DIGIRHIE
LS ZL3Dm5,
5) Power recuperation at altitude.
RDOFILE altitude |t $ 2 H. P. absorbed & H. P. available & D&Y typical
case [TEECRT o ' '
Airoplane :— ,
Gross Weight. 2000 Ibs.
‘Wing section R.AF. 15 Arofoil.
Wing area 250 sq. ft.
Engine :—
300 B.ELP. on full throttle on the ground
Air-Screw efficiency 809%
Minimum speed in level flight near the ground =90m/k.

o V?=Const.
Altitude ft. 0 '5.000 10.C00 15.000 20.000
Density relative to ground density  1.000 .855 721 617 524
True Vel m/h. % - 97 106 115 : 124
H. P. absorbed 93 100 110 118 129
Thrust H. P: available 240 199 163 128 98

H-CRZM{ 1700 f. @ ceiling height T LTI 300 HP. ¥ E¥ 2 3, ground
minimum speed (XA T 93 H.P. -C Power DB L XL 50 #HITD LE};’S OFALICI B
3 HP. YHBE—ECRLBRE GITED CTHHCTH 2 L IXBHTH altitude (T X

DC power DEZDLFRE T 2D ODH kD 581D Engine 535 € AT ITHE

| “C Engine D stroke ¥ %W ¢ Compression ratio ¥t~ 3 3 D L 415% Y b Compression

ratio ¥ RIT/ECTE TIRE T3 throttle L€ Compression press ¥ allowable limit i
RLTHAYZIDED 3, ,

Stroke ¥ I ¥ 54 I LED engine 1T 145 KR T 2 FRTHRTH 3 45 Rotary X

I3, radial engine 1T¥ L CIXHBHAE %L Mechanism CHER 4L weight O3 &4

“Cdh % o Damblance-Mutti Variable stroke rotary engine T fig. 5 R34 { master

rod @ big-end 33 Crank pin @ IR LCEBZD Eccentricity |3 hand power -C

‘gear train (T X b Ejh I stroke Y FAEIT 3, 2D engive -3 Comp. ratio %3 4.8~7.0
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" Damblane 1780 2CHEE I, weight |3 mechanism ¥ AT

" eylinder 2.521bs/BH.P. “Ch 3,
'Z::ju'f; "“; L4 —o D type |3 Zeitlin engine - Comp.

(F;? 250 $/ups ratio ¥ ## 3 X [RIBRIC Inlet KX exhaust o
Wleag‘\l' jzi‘xé A timing ¥Y~N53D0CHH

(omp ratio 48 ~70 >Working stroke =181 mm.

Eccenline bush Exhaust stroke =203.5 mm.

- fed gear Induction stroke =226. mm.

Compression stroke=203.5 mm.

- Comp. ratio |3 4.5~7.0 O T 3. 38D
engine |3 Inlet Valye ¥ 443" Cylinder D FE
b BILYIE LT Orank Case 75 kS gas ¥
A LRI L3R A 51X air ¥TRAT 5, con-
necting rod |} crank & Eccentric IZH4F T St
iz 3L Ece. Sleeve X engine © 1 DFEpEC
BN Cla 25 5. piston [X—EDOHALEED
¥t L2 \ Eccentricity & {57813 oscillate 3" 3 i C piston ZFIFED TEILRKI 72
WAFLY cover T332 & Ny LEVEINE S 648 C Inlet X Exhaust stroke 3 DI
BILLEB2DChs0 MK “ mug;wocke 30 Mirz 19117 53X “ Aronautic July 22
1920” X RONEC,

High Compression engine % altitude THE L CHIEBIC throttle U-C{H T 3 53 E
CAFIRNGLBGEHNTR OBRD engine BFEA XL CHOHELHRA LTR72 LKA
B\ fuel ¥ € Comp. ratio |3 6~6.25 -C 1800~2300m D EHEE-C power constant
CROFREHILTCE S,

High compression D£®»IC Cooling ¥ AT 3L ENH 3. HORHE Cooling water
DH I A€ L Radiator ST 2 35L80bh 50 HHLEBD engine ik LT Radia-
tor Size OWMEY R EX ROMS K 5, Altitude 23 TR temp. ITETIT 2555
cooling effect HFTIFILE P — pressure T 3B »/KD Boiling point JBETT 5.
(1.15°C/1.000. m) #:5 Radiator T3k LB 2 BESKE b . 7€C Radiator © size Ok
PELTS '
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Engine developing Const. Power. -

Up to

6000 ft.
9000
12000

~ Percentage increase in Radiator Size.

40%
55%
70%

Air Cooled engine |3 Weight &ii’% 3 X w3 Cylinder temperature 1T LB~ 3 i PR
B 5 EEBEED engine ORITREBOMBR L b B TROM(RLTES
Altitude in ft.

2500
6000
9000

12000

Max. Cylinder temp. °C.

160
170
181
193

6) Zroplane performance with Constant power Unit :—Fig. 6 |3 Normal engine &
Super compression engine L @ Performance YHBELR2IDTH D ZnTaNE 200 H.P.
@ Super-Compresion engine D} %3 300 H.P. o Normal engine X § JHI T Ceiling X
v, & LT Ceiling 35-C OB I3 WK BIEF-CEED 55 10,000 ft. %-C % Normal enging
DTG HBRCHENLLIRTE 2 L density @ effect ¥5513 3 2 & 535K Th 50

U 300 HP. DIDRHTHIRT 2% 6ld Ceiling 1THRTH 36% DEMEX b
“@@tu#f%3m/@smmgéméo(%b)
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Fig. 6
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