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Influences of Regulating Operations on the Temperature
Characteristics of Farm Engine Cylinder,

Yutaka CHUMA
(Laboratory of Agricultural Machinery)
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Table 1. Datails of engines
T Air-Cooled high speed,| Water-cooled medium 1 Water-cooled low
| Meiki-NE23 type | speed, Akitsu | speed, Shibata
Maximum H. P 2.5 Hp, 1700 7» p.m.
Nominal H,P 2.0 Hp, 1500 7.p.m. . 3.0Hp, 900 7.p.m. 2.0 Hp-700 7. p.m.
Bore X Stroke 57 X 58 mm f 90 X 105 85 X 105
Stroke volume 148 ¢c ! 667.6 cc 585.5 ¢c
Compression ratio 4.2 } 4.5 4.0
Spark plug ACK.B34 14mm | N.G.K. GA-30 15" N.G.K. GB-20A 20mm
Point clearance 0.3 mm } 0.8 mm 0.5 mm

Ignition 25° B.T.D.C. 10° B.T.D.C. § 30" B.T.D.C.
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Fig. 1. (1) Measuring apparatus for engine horse power.
E: Farm engine G: D. C. Generator Rg: Field rehostat
Re: Load resistance  Fg: Field coil A: Current meter
V: Volt meter W: Watt meter.

Fig. 1. (2) Apparatus for measuring the amount of inlet-air.
1: Scale reading 2: Balance weights 3: Gasometer
4: Water level 5: Two-way cock 6: Expansion tank
7: Feed pipe 8: Engine 9: Rubber sheet
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Fig. 2. General scheme showing the points of the cylinder wall inserted with thermo-couple.
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Fig. 3. Variation of cylinder temperature due to the increase of r.p.m.
(Meiki NE-23 type engine)
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Fig. 4. Variation of cylinder temperature due to the increase of load.
(Meiki NE-23 type engine)
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Fig. 5. Variation of cylinder temperature due to the rate of mixture,
Meiki engine 1500 7.p.m. 2/4 load, Ignition 25°B T.D.C.
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Table 2. Variation of cylinder temperature due to the increase
of r.p.m. and lecad (Meiki-NE 23 type)

I ! | ! !
| | Fuel Con- Sparkf . ’Exh::ust Suction‘ ! ’ Crank- i Degree
Load | r.p.m.;’ H.p| sumption iplug- ?EXhZ:‘SUSt‘ hole- = hole- Bzg(r)rell l?oatigii ‘IOB:nf?: case Atm,1 of
‘u 1 gm|H ph sheet | & | autlet | inlet b } ‘ P gl il | | Knock
(1000 150 872 | 225 | sa6 | 22 . 146 186 128 | 99 | 77 | 24 |
Y4 1,5001 200 432 | 249 567 250 170 215 147 121 79 26
1,700 23| 399 | 268 571 255 173 255% 157 | 122 89 | 2¢ A—B
- i : ! - “' - Lo -
L300 L1 412 202 s47 | o218 13 | 161! 120 95 | 72 |24
% | 1,500 15 382 | 218 560 | 236 @ 140 180 127 . 109 | 8 @ 26
L7001 1.90 455 | 245 565 | 233 ' 153 205 143 | 116 . 86 | 26 |
| 1,300 0.8 573 178 526 210 } 130 | 1510 111 ; 87 | 70 | 24 ‘
% 15001 1.0 465 | 180! 545 224 0 131 1570 115 | 89 75 | 25.6
| 1,700 1.3 502 194[ 563 235 1 149 | 18 128 | 108 77 27
| L3l 04 1152 17| s 20 | 12 a3 107 sa 69 | 241
34 | 1,500 05 789 | 173 540 | 217 o | 145109 | 87 | 77 | 246
J 1,700 06! 789 | 190 550 . 227 141 | 163 | 115 94 f 85 = 26.8
\ 1,300/ O — | 159 510 205 119 | 129 101 . 8 | €9 { 24.5,
0 JI,SOO‘ o — 165 . 524 221 120 | 1461 103 | 82 | 72 | 250
| 1,700, O — | 175] 425 220 13¢ | 154 114 | 9 | 75 } 26.7)
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Table 3. Cylinder temperature durable for the continuous heavy load (°C)
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Rate of mixture, air/fuel Fig. 7. Variation of cylinder temperature due to
’
Fig. 6. Comparison on the variation of cylinder the increase of load on high, medium
temperature at 1 B. HP between the air-cooled. and low speed engines.
(Meiki) : 1500 7. p.m., and the water-cooled A : High speed (Meiki) 1,700 r.p.m.
(Shibata) : 700 7. p.m., due to the rate of ® : Medium speed (Akitsu) 900 r.p.m.

mixture. X : Low speed (Shibata) 700 r.p.m.
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iii. [k L EEE L E8 X 1% —rE AR r.p.m. are shown in the following table.
(2BHP) 50T, ik Tk (GO T 7w ow  mermal | hh
I EEEEA T AE D EEA LI D TES. T hieh 4 e R
STE L e 1 7o 1] g1 spee 1,300 \ 1,500 1,700
HE & R A BT DL TR R S e 2 ~ engine i
s . medium speed l
ThD ‘ N B engine 800 \ 900 l 1,050
B4l I BT DT D FPEH & EIE ek low speed 650 \ 200 i 800
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Table 4. “Knocking” induced by door mixture. (Meike) Atm 31°C

\\ Degree | Needle Fuel Spark 1Exhaust Suctlon‘ Crank
S LD, of valve |[Consumption plug EXh:;St‘ port- port- BatroreloBeanﬂi‘I; case-
- B.H.P. “knock”jopening| gm/Hp.h. -sheet ga | outlet inlet ‘ b op g il
. | |
Before 1,490 noee | ! | | c
“Knocking” [ | 378° 422 210 550 249 152 150 96 82
Midst of | 1,350 | , | ‘ : ‘
“Knocking” | 1.4~ ‘ B 360 | 509 ‘7 219 538 i 246 169 ‘ 161 110 93
Variation | 0 = — g e ‘ + 9| —12 | —3 | 417 411 +14 | +11
; | )

Thebb, 77 v 7ilEEEEL 1,490—1,350 & &TFL, BRERIIAE R HITHIT S, o
T TRt E Ol oA L.

ROKRREEL 210°C—-219°C & k5, G # Al 550°C—538°C L (I FL 7-.

Hiok, 22 HEBE O KU (X AREANIC ORI GRS, B 240°C~250°C, it 280°C &
HETHLELHLMND, CORBROE, RN L OoTIEBELUANO 210~219°C G4 ClIc 7 »
F o SREECAD 55 2 LI EHTREThHS.

TR ih S RPN &illls SR A B, 93°C I Lioatie ks e k5. 1 1 OFEEIT
80°C AR & &, 95°C LLETIRBILIMEtE SN TOLEY CTEH 528, T 01 = DRMOERNC &
TELTWA.
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Table 5. “Knocking” induced by increase of load, (Meiki) Atm. 35°C

. Degree Needle Fuel Spark |Exhaust| Suction (Crank
™ L.p.10. of valve Consumption| plug Exhaasust port- port- B_E?;)rel Oiﬁ?j case-
B.H.P. "knock” opening! gm/Hp.h. |-sheet| & outlet inlet p |op g oil
W'Agefore 1 300 . g0 | ‘ ; : ; I
“Knocking”| 0.94 3157 | 393 | 256, 540 208 144 | 185 | 135 | 85
Midst of | 1,300 Ayse . ol 140 lon
“Knocking” 1.5 B 315 | 493 286 520 i 218 157 18 40 ’9L,+ (07
Variation 056 — — +100 + 30 —20 —20 +13 + 4 | + 5 : +84a
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Table 6. Several examples of “Knocking” observed through a cylinder
temperature (°C) on Air-cooled engine (Meiki)

‘ t
Fuel \Spark Exhaust Suction
No. OB ] E: contimpuon i 2 ot Bz are | e | Ao
g'| B.H.P. gm/Hj)h sheet l g ‘ outlet t\ inlet ‘ g
| 1,700 | | |
1 Dt 2L 420 268 c‘ 576 | 250 171 | 226 | 166 127 | 26
2 D [N 4w 249 | se7 | 251 152 l 215 | 157 | 121 | 276
| | | | |
3 D . 251 | 520 | 269 | 1% 254 | 158 | 6 | 300
| | | | | | |
4 C LI 399 264 571 | 255 ., 173 | 255 tl 159 | 112 | 259
| ‘ l | | |
5 B.C ‘_1:?2«5&1 516 280 | 567 | 221 124 \ 215 ‘l 147 \ | 257
| l ? o B L
# Degree of “Knoking” is denoted by the letters, A.B.C.D.E and F. A

is the weakest and
F is the strongest.

27 FILF U < KA EEHERC ST A2 HEINTH 5.

Table 7. Several examples of “Knocking” observed through a cylinder
temperature (°C) on Water-cooled engine (Shibata)

5 ) vi v Fuel \ Spark
No. ‘ .‘I%:lgolc‘ign(g,, } 7. p.m. B.H.P. c;x;;x/x;njgt;lon ‘ -Isjllllcle%t Exghaasust {zrtnn;
1 | CD - 700 1.46 513 | 147C 570'C 26 ©
2 | E 7 150 | 455 1 570 28
3 E.F L 700 20 396 154 588 25
4 E.F l 650 1.65 323 ‘ 150 573 25
5 C } 800 1.9 ! 455 1 150 615 24

V. BIF v w /s BERO SR, W, BRI, B, SEER EERMC LT
B, MLROSEREL VE8%AY B, Tiabb, /v ¥ v FRAR (R AERTER LI L T,
= OB b REAEET S) O KREERE L, H4EROIIR2AICOI L bR i, E5EDL S
i 286C D Lhdh D, KidHERTFT, THEIWR R T 2 AR TRE .

Table 8. The highest and lowest cylinder temperature ¢C)
bringing about “Knocking”

‘ - , T ‘
Class Cooling Spliig_{ | Exhaust ng?tu_St S\;%trlto_n l Barrel \ Barrel Baflle Atm,
type sheet ‘ gas output Tnlet | -top ‘ -bottom | Opening | temp.
Air 1 28 | 571 269 196 | 255 ~ 178 | 140 35
Highest %Ot" ‘ " " ! : |
ater i | ! \
| cooled | 19% | o015 o ) _ l — l — @
T U Air I | o h o
Lowest \ cooled - 219 520 | 218 152 ! ] 136 N 110 31
g 7 Water | ! | \ |
| i i o . — .
| cooled ‘\ 139 i °70 e ! | 3l

K fE D zmmma I, ¥R /ﬂﬁﬁﬁ@ﬂ(m#lf}/ﬁfg 5L AT 170°C L FHE b T\UL 525,
#H8FTIL1T8CITEL 7.



BHBEIC 3o 0 2 & EE I T 113

FLBH IR -RHT R, HEROKR1TC FRLLE, /v F o 7 REBICEBAT LORE 4
ERLUCY, ToBEAREOMMICE—EAYELERETHS.

V 2

FRATIC X bk, MEL KE L R IND RS EHEEIC - ¥, EERLMNCHE ) EEEMY
BatL, koREvHe.

(1) wAHHE-ELNEIERIL 2 5 > 2o FE s U CORFESC FE35.

(2) MRIATWOHINCIE UThET50, FR AR IFAFIIC RS TKRTHS.

(3) FEROBESMITERESHMECSHD, HEY 2R OEESMEIE-CLMM I 5.

(4) FEAMEVOHESCH 2 5 2 &5, EREOEHCOLFASh D RAGRARL .

(5) 28, KeMBIORIRZ IR L 7o, ZRIRHIC S+ 5 MR AL, ERES T oS
7% ARTOBIMCAL S iR BN ZES NRT, BANMC S TIEEEYMATS.

(6) /v & v 7 REROFRBREIC OVLTHRE L .

HADFEHFILC X B /v F v ZFFERMER 219°C (fUKRE) TH o b3, Amofgine X
57y Fr 7N 286°C HORLTc. 0 X SIGHEEERMIC Lo T KEAXET S & LIXER LT
THRERRE .

EESEE TS W TANMORINC X5 /v %o 2RSS U AR LB\,

3 iy

1) this 9. pudgpierace 18(2), (1956).

2) ERskt : HEEEEE, (1949).

3) RBEFIE—ER, TEHESE - OPAHEBERIEE,  (1953). HBEIET, B : SHMHERT % (1950).
4) REFIPISEEEAN S < BRITPIZRERES 45 6155, 37 (1949).

5) AASM 24 B TEWE, 14, 45 (RH 26 4.



114 el 5] R

Résumé

The relation between the variation of cylinder temperature and that of regulat-
ing operations on the air cooled farm engine whose durability and faculty are much
influenced by the temperature of cylinder, is studied.

The results obtained are summarized as follows:

(1) The degree of average cylinder temperature rises with the increase of r.p.m.
so far as the constant rate of mixture is concerned (Fig. 3).

(2) The degree of cylinder temperature rises with the increase of burdened load,
and the degree of rising per unit is greater on the side of heavy load (Fig. 4).

(3) The maximum temperature of cylinder wall and exhaust gas lies on the
normal ratio of mixture and on the slightly poor ratio, respectively (Fig. 5).

(4) Both the degree of cylinder temperature permitted for the heavy and con-
tinuous burdened load, and the hightst critical temperature endurable only for the
temporal use because of its severity, are stated (Table 3, etc.).

(5) The variation of cylinder temperature was compared between the air-cooled
and the water cooled engine due to the rate of mixture, the load and r.p.m. (Fig.
6, 7, 8).

(6) The temperature of the air-cooled cylinder rises higher than the water-
cooled one with the increase of load and r.p. m., especially on the side of heavy
load (Fig. 7, 8).

(7) “Knocking ” induced by poor mixture and the increase of load is stated
(Table 4, 5).

(8) Several examples of “knocking’

’

observed through a cylinder temperature
on air-cooled and water-cooled engines are listed (Table 6, 7).

(9) It should be noted that the starting degree of cylinder temperature accom-
panied with “knocking ” recorded as much difference as 76°C, from 219°C to 286°C,
due to the variation of regulating operation (Table 8).

The heavy load brings about more violent “ knocking ” than the poor ratio of

mixture.



