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The TNV series

adds a whole range of “goodies

that make this engine ot

a mechanical “Work of art” " "\ Dl engines

-

The much acclaimed ‘@lé&an and Silent” » "l Nozzle Installation Angle 3. Fuel Injection Equipment

TNE series has just Become even petter.

Its called the TNV, and it stands for

an (8115 (< —

sion Reduction
' _Wr-mm}mar*fﬁaq

achieved by improving on the already excellent TNE b‘éi’sh" r

Stricter emission standards are cleared by a

IDI engines

1. Combustion Chamber

By investingating flow characteristics using experimental
and numerical analysis methods, Yanmar research has
achieved improved flow mixing in both the main chamber
and the special mouth surrounding the injector. More
efficient use of the incaming air charge results in cleaner
burn and lower exhaust emissions.

Special mouth

2. Fuel Injection Equipment
Mechanical Pump

Instead of a PFR pump, a newly developed in-line pump
has been used for the smaller TNV engines. Adjustments
are made solely in the Yanmar's own FIE factory
ensuring precise compliance with regulations. Also the
following features are incorporated:

—Increased force is applied by the governor to quicken
the fuel cantrolling rack response time. Engine revs are
more constant. Matching to a wide range of machinery is
simplified.

—Emmisions have been reduced by controlling fuel
injection timing according to engine load.

—Cam profiles are matched to nozzle throttle needs,
which give a better controlled injection rate. Emissions
are reduced.

Tt}e installation angle of the fuel injection nozzle is
gf“’ﬁater than that in conventional engines, so that uneven
atomization of fuel between injections can be reduced,
Excellent matching between intake swirl ratio and the
shape of the combustion chamber has resulted in uniform
mixing of fuel in the combustion chamber. Therefore,
performance including combustion efficiency, startability,
noise, and exhaust emission has been improved.

On the 4TNS4L, -98 and
-98T by using 2 inlet and 2
exhaust valves, air intake
and expulsion is markedly
improved. Vertically
mounted injector nozzle
minimizes imbalance of

spray pattern.

2. Combustion Chamber

It increases the fluid energy
of the air and fuel charge.
The swirl effect produced
in the chamber continues
while combustion occurs,
aiding mixing and results in
lower exhaust emissions compared to conventional
chambers.

® MP Pump
A new MP pump has been
developed especially for the
TNV engine series. Qur aim
was to make improvements
over a wide range of areas
to even further reduce
emissions.
Features are:
—High injection pressure
—UUse of a mono plunger reduces uneven injection
between the cylinders.
Timing Control Device system optimizes injection to

lake into account speeds, loads and the starlup phase.

New mechanical governar helps to maintain cleaner
exhausts.

—Minimal variation from chosen revs at low speed using
constant pressure valve.

® Fuel Injection Nozzle

—Multiple numbers of very small holes are used to
achieve uniform atomization.

—Holes are not simply drilled, their inside edges are
carefully rounded to promote even flow and direction
of spray, also to reduce resistance.

—Low sack nozzle profile improves combustion. Double
corn shape protects from cavitation.

Noise Level Reduction (ie a more Silent Engine)

1. Cylinder Block Noise Reduction

Yanmar’s original CAE techniques
have optimized the stiffness,

minimized transformation, and
reduced radiant noise.

2. Muffler Noise Reduction

Original CAE technigue is used to
design a muffler with optimized
volumes and sound isolation
materials.




3TNVTE N 3TNVE8 4TNV106T
Engine Specifications
Engine Model 2TNV70 3TNV70 3TNV76 | arnveza(-B) | sTNveaT(-B) | 3TNV8S (-B) 4TNVE4T (-B) | 4TNVe8(-B) | 4TNVO4L(-B) | 4TNV98 4TNV9ST | aTNv108 | 4TNV106T
Type Wertica oylinder, 4-cyele watar-noolen diesal engne
Combuslion Inddirec! injection (010 | Diract injzetion (D)
Agpiration Matural Aspiration | lurbocharged Matural Aspiration lurbochargen | Matural Aspiration Turaochargedd | Metural Aspiration | urbocharged
Mo of cylinders 2 2 4
Gyl Bore x alroke i 7074 T8« 82 A2 x 82 84 % 90 88 x 90 84 x 20 88 x 80 94 x 110 98 x 110 106 x 125
Disolacement itter | 0.570 0.854 1116 1,331 1.496 1.6L2 1495 2,190 4053 3319 4412
Direction of ratation Counterclockwise (viewed from flywhesl )
Governor system Meochanizsl
Cooling System Hadiator
Lubricalion Syatem Forced |uorication by rochoid pump
Starting System Electric starling
Dry mass (hack plate) 2t} 73 a7 a4 111 160 1238 164 1566 - -
Dry mass (Bel housing) ki &4 98 1me 128 158 148 170 165 255 245 320 240
LPA T4 Compliance - - =18k Ol 219K\, -3 = 1skw, -Gl =18k, -B) DE0TkW, -B) () EaTkwW - - - -
Apolicable EPA Tierd Cornpliance 8] 2 [N = {Z19KWY, -5 7 18k\WY, -BJ (= 18KW, -B) - - - - - - -
Ermission EC Stage l1A{Generator use) - - O EAskW C (=W, -BG) - ] ] - 2] 5] - -
Reghlation CC Stage 1A {ndustrial use) Tz 10k Tz 1okwW) T2 A19kW) o THEATRW) O EaTRW) =
China Stags I Compliance 8] 2 2 [ B & ] 2 [ 2 5] ]
Output
Madel 2TNV70 3TNV70 3TNV76 3TNVB2A(-B) 3TNVB4T [-B) 3TNVES (-B) ATNVB4T (-B) 4TNVE8 (-B) | 4TNV94L(-B) 4TNVE8 4TNVOBT 4TNV 106 4TNV106T
3600 9.8/13.3/10.5 1557208/ 17.0 2022717223 - - - # - - = = - -
3400 96/ 129/ 101 14.7 /187 / 161 19.8/25.3/21.2 5 - o : : s = 3 - z
3200 93/125/88 140/ 1887 151 18.2/2£,4/18.8
3000 91/122/08 137/ 184/ 128 17.9/220/18.2 218/28.4/730 - 2T 1/PB.E/28.2 41.2/B5.2/427 3R0/46.0/36.5 5 . - - -
2800 L5/ 114788 128/ 1702 /138 16.//28.4/1¢.8 204/57 47213 90.1/39.0/50.2 G5 2/33 87061 EBE/B18/49.9 GEF/4h.2/30.0 5 . - : -
NET KW 2700 82/11.0/84 12,4/ 188 7131 16.1/21.68/171 10726847205 24.3/32.8/251 37.1/48.8/38.3 32.5/43.6/33.7
indlistial use NET hpé 2600 7O/ 10887 11.8/ 158 /128 15.6/20.8/16.5 16.0/P5.5/19.7 2R.6/35.9/577 G5.7/47.0/367 31.3/42.0/32.3 - , . y -
Grogs kKW 2500 fBESI027 7.8 1147183 /120 14.8/20,0/15.8 18.2/24.4/18.8 - 226/30.3/23.3 34.5/46,3/35.5 50144044310 43.0/87.4744.0 o1.1/68.5/521 62.5/83.8/83.9 67.7/80.8/70.8 -
2400 73/88/75 1.0/ 1487115 14.3/19.24 151 17.5/23.54181 = 21.6/28.0/22.2 33.5/44.9/34.3 28.8/38.6/206 41.6/558/42.4 48.5/65. 1/50.2 60.3/50.8/51.6 65.5/57.8/58.3 -
2300 FO0/24/72 1057141/ 1.0 13.8/18.5/14.4 16.8/22517.3 - 207/27 8/21.2 - 27737 /285 239.9/53.5/40.7 47 4/63.6/48.2 58.0/77.8/59.1 G3.4/85.0/86.9 -
2200 G6/89/65 8.9/13.3/10.3 13.2/17.7/128 16.0/21.5/16.5 19.9/26,7/20,4 268.5/35,6/27.2 28.3/51.4/30.0 45.5/61.1/48.3 55.5/74.4/58.5 61.4/82.2/83.6 T2.0/96.6/74.2
:p”rn; 2100 BA/E4/BS 95/ 127/08 126/ 16.8/12.0 5 - - - = ja?f’c(‘;’,]éé?;_ff’ 435/557/44.4 - 50.0/79.1/61.0 70.0/05.1/728
2000 a0/ 80/61 90/121/8.3 11.8/15.8/12.3 18042414154 - 24.0/32.5/218 30.3/M7.5/30.8 A1.8/68.2/42.0 HB.8/75L.8/58.3 GH.8/03.7/71.8
3800 1001347108 180/ 2157178 19.5/26.1/21.7 = - - - = = . - = "
3000 857114788 1034 17.8 /7 143 16.6/22.3/17.9 3 - - = g 5 » y - -
Stan=ky 1800 : 80/107/83 1074143111 warmrss | BHAIEECE) 16.3/218/169 | 25.8/36.1/27.7 216/29.0/224 . 051547416 50,1/67.2/509 58.7/78.7/505 £6.9/80.7/68.4
P 1500 - B.7/90/68 9.0/12.1/9.2 11.0/14.8/113 13.5/18.1/139 21.3/28.6/27.8 18.0/24.1/18.5 - 34.4/45.1/24.9 41.7/55.9/42.2 49.4/86.2/50.5 56.0/75.1/57.6
NET k¢ 3600 81/ 12287 145/ 19.4 /16,1 17.7/22.7/18.3 - - - - - - - - - -
gi:iﬂ 3000 TIS0as8 12171682 7181 15.1/20.2/16.5 - - - - - - - - - -
Contindous 1800 7.3/08/75 9.8/13.1410,1 monewias | BEEIT2E 11.8/18.8/15.4 24.3/32,6/25.1 10.6/20.3/20.5 36.4/18.8/37.2 15.3/80.7/46.1 53,3/71.5/56.1 B0.9/81,7/63.4
1500 - B1/B2/6S B.2/11.0/8.4 9.9/13.3/10.4 1£.1718.1/144( B) 12.3/16.8127 19.1/25.6/19.6 TE.4/22.0/16.9 - 30.7/41.2/31.2 37.7/50.6/58.2 41.2/65.3/42.3 50.0/R0.8/52.5

14.0/18.0/14.4




Performance Curves
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Unit: mm

Mocal 2TNV70 3TNV70 3TNV76
L 15 504 521
Wy 427 427 427
I 50 549 572

Mocal | BTNVB2A | 3TNVBAT  3TNVBB | 4TNVBAT | 4TNVes
L 528.5 B15.7 564.5 855
W 498.5 517.5 517.5 5175 517.5
H 561 Ba2 B22 alsls] B22

Maocel ATNVO4L 4THNVIE ATNVABET
L 71G 713 719
W 496 498 574
H T 717 THL

Mocel 4TNV106 4TNV106T
L 830 8e0

=L — W 628 B8
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