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ABOUT
VIVIAN
ENGINE

V-m VAN is a highly professional engine
manufactunng enterprise based in Shanghai, integrating
design, research and development, production, and sales
into one cohesive aoperation. Founded in 2007, the company
initially imported high-powet diesel engine technology.
Through continuous overseas study and the localization of
parts assembly (CKD) for imported machines (CBUY, VAN

has built a skilled and cohesive team:

The company consistently develops new products, adopts
advanced manufacturing technologies, utilizes sophisticated
production equipment, and leverages extensive production
management experience and modern testing methods to
establish the VMAN brand as a benchmark of excellence.

=very product is strictly controlied across all stages, Including

design, procurement, technology, field operations, and

quality, ensuring compliance with both domestic and

international standards.

YMAN's product portfolio spans from construction
machinery, generator sets, marine applications, and more,
covering both diesel and gas engines, [he power range
extends from 25 kW to 2020 KW, with future plans to expand
up to 3700 KW. All engines meet Stage |l and Stage I

gemission standards.

Headquartered in Shanghai, YMAN operates a manufacturing
facility in Changzhou, China. Additionally, the company has a
branch in Singapore and is planning to establish a European

branch in the near future,



Vianutacturer

'he VMAN Engine boasts a fully advanced manufacturing process and a robust guality management system.
Equipped with state-of-the-art facilities and extensive experience in modern production management, we maintain
a rigofous approach to part assembly and debugging to prevent leaks of gas, water, and oil, Every engine
undergoes a standardized leak test to ensure the highest tightening quality, Additionally, we utilize ESTIC
technology {Japanese Nut Runner Machines) for all critical bolts. Each engine is thoroughly debugged and tested
before being reieased to the market.

Utilization of Advanced Technology
All testing equipment is Imported from rencwned engine manufacturers. Every engine must meet stringent
technical standards during on-site trials.

Multi-Level Testing and 110% Load Testing
Each engine undergoes multi-level testing tailored to customer reguirements.

Additionally, it-i1s-subjected to 110% |load testing, as well as sudden loading
and unloading tests, to ensure the highest quality and reliability,

ISO 9001:2015 Certified Quality Management System

Our production line Incorporates advanced methods; including automated
delivery systems, rotary carriers, cylinder press fitting, and front-rear oil seal
prass fitting, to ensure precise-control over production and quality.



History & Product Overview

High-Performance Platform

Elactric Qutput: 200 kWe - 250 kWe

- Engine platform designed and developed by AVL [Austria)
- High-strength inline &-cylinder block

- Symmetrical gantry frame with deep-skirt structure

- Four-stroke, fourvalve cylinder head

- Double water-jacket cooling system

- Overhead camshaft design

- Low lubricating oil consumpticn

- Key components sourced from global leading brands

< CET Series Gas Engine

Applications: Continuous Operation / High-Load Conditions

Compact & Efficient Platform

Electric Output: 50 kWe - 100 kWe

- Independently developed by VMAN

- Small-bore inline 4-cylinder and &-cylinder configuration

- Four-valve structure for improved intake and exhaust efficiency
- Optimized combustion and fuel economy

- Equipped with Woodward contral system

- Compact structure, small footprint, space-saving design

<4 CT Series Gas Engine

Applications: Small-5cale Distributed Energy / Commercial & Industrial Use

IMPORTING TECHNOLOGY

& INTERFRETATION
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History & Product Overview

Proven CHP Platform
Electric Output: 250 kWe - 1200 kWe
- Developed based on a Eurdpean benchmark engine platform
90° V-type cylinder configuration with modular single-cylinder maintenance
Individual Cylinder Heads
130 mm / 170 mm "golden ratio” bore platform
Optimized for CHP applications with full life-cycle validation in Europe
- Compatible with natural gas, biogas, LPG, ammaonia, and variable-composition fuels
Tirne to first averhaul: up to 64,000 hours
Total global installed capacity exceeding 250 MW
Applications: Distributed Energy / CHP / Medium & Large Power Plants < DT Series Gas Engine

Newly developed HMM Series Methancl Engine
Electric Qutput: 100kWe - 2B0kWe
Designed based an YMAN CET series
Bosch Control System < HMM Series Methanol Engine

Ervironmental Friendly - Engineered for Efficiency, Designed for the Planet

B B e Ongoing Research and Development

For next-generation solutions.
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VIV

\N Metne

(= BOSCH

Model

HMMOEFA
HMM T 2FA
HMMU&FB

HMMT3FB

_ .

Type

L4
L&
L4

L&

Speed
(rpm)

1300

1800

Electrical
power

{kWe)
100

280
100

280

Disp.
(L)

¥t 1
12.82
b.2

12.82

Size
{mm)

1332 x 828 x 1209
1814 x 1100 x 1549
1332 x 828 x 1209

1814 x 1100 x 1549

Flywheel

SAE 1#14



VMO Methano

HMMUIEF is a turbocharged, inter-coohed methanol engine designed for power
generaton. Avaiabde in 1500pm and TEC0rpm modeals, it delivers 122EWW of
engne power and 1000 of electncal cutput. Key features includa mandold
injechon for M100 methanal fuel, a compact four-cylinder dezsign, and a
comprehensive electronic management system. s high efficiency 1= demonstrated
by & fuel consumption of 48 kg at full load, making i a3 sustainable solulion for
prime or standby power applications.

Ratings Of Engine 1500mpm 1800rpm
| HMMOBEA HMMOBFB
Engine Power 122kW 122K\
Electrical Power ({COF) 100kWe 100kWe
Electncal efficiency * d8.315% a8.31%
[ hermal efficiency * 44 .04% 44 (4%
lotal efficiency 82:36% H2.36%
GENERAL ENGINE DATA
Engine Maodel HMMOGEA | HMMOGFB
Engine lype Line-type 4-Cyiinder, Water-cooling, Turbocharged, Inter-cooled
Speed 1500 rom 1800 rpm

Hore x stroke

112 = 150 mm

Displacemsant 5O1L
Compression ratio 12.51

Rotation {Looking at fiywheel) Counter clockwise {CCW]
Firnng order 1-3-4-2

Dry weight {W/0 cocling system)| 560 kg
Dimension {L x W x H} 1332 x 828 % 12089 mm
Flywheel housing SAE 14

Fhywhes SAE 144

tuel system
Fusl type
Injector Advance Angle

Combustion Strategy

Manitold injecticn
100 Methanc!
Elactronic

Stoichiometric Combustion

uo6
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—MIMOoF Metnano

—Ngine

I
INTAKE SYSTEM

Charge temperature @rated output 50°C

Intake depression 3.6 kPa

intercooled pressure loss @rated output < 10 kPa

inlet flow @rated output 520 kg/n

Maximurm intake resistance with clean filter element 3.5 kPa

Maximum intake resistance with dirty filter element 6.5 kPa

EXHAUST SYSTEM

Exhaust back pressure loss @rated -::uut;:ut 10 kPa

Exhaust flow @rated ﬂutput 580 ka/h

hasimum Exhaust terrrpemmrﬁ {Eefﬂfﬂ turb-l::}l 750°C

Maxirium exhaust temperature tﬁﬂa’ turbo) 650°C

COOLING SYSTEM

Engine Model HMMOEGFA HMMOGFB
Maxirmum coolant fernparaiure 100°C
Thenﬂustat{hr'lﬂdulaﬂng} range 85 to 95°C

Heat loss from the cooling E;'_EIE_.I'TI B BO kW

Coolant flow rate 236 L/min | 262 L/min
Intercooler dissipates heat r 13 kKW

Allowable intake air temperature of intercooler 170°C

Maximum air intake of intercooler 520 kg/h

LUBRICATION SYSTEM

Maximum ui-l. temperature <120°C

Oil pressure @ idle speed =100 kPa

Oil pressure @ rated speed 700 kPa

Qil pan allows dip Angle &°

il capacity 18-22 L

-_: al




FUEL SYSTEM

AIMIMOBF Metnanol engine

Methano! pump injection pressure
Methanol Maximum supply fuel pressure
Governor

Fuel pump

Fuel filter

Methanol consumption ot generator set
25% load

50% load

9% load

100% load

Fuel consumption of HMMOEGF methanol engine

500 kPa
13.5 kPa
Electric type
Electrical
Methanaol filter
Loading (k\We) _ Methanol consumption (kg/h)

o5 16
50 | =d
o | 40
100 | 49

410 g/MWh (methanol) at 100% load

ELECTRICAL SYSTEM

Generator 2.24KW / 2BV (BOA)

Voltage regulator Inhne,lnEeg&tE:d circuit IEQLI!EII;]{
Starting motor  TRW/24v

Battery voltage 24\

Battery capacity : E:;EEMT =N i
VALVE SYSTEM

Type Cwerhead valve type

Number of valve Intake 2, Exhaust 2 per cylinder

Valve lashes at cold

Intake 0.4+0.05 mm, Exhaust 0.6+0.05 mm




TECHNOLOGY BULLETIN OF HMMO&6F METHANOL ENGINE EMISSION DATA

After- Ireatment Dewvice: | hrese-Way Catalytic

Weighting Factor 0.05 0.25 0.3 0.3 0.1 2{weighted val.) Emission {val.) =tageV (val.)
Power KW 100 7o 50 25 10 47.25 g/RWWN g/kWWh
CO_gh 14,25 1117 B3 B6.78 5.34 B.6492 D.184 1 3.5
IC_g/h 1.27 77 2.66 1.23 0.53 2.3786 0.050 | 2.19
| 0.62 572 6.47 3.11 7.221 0.153 i 0.4

Mox_g/h
Demonstrating exceptional environmental '..!I.."[l'.i-'"i:.!II;.=.:'_ the engine's emissions are 62-95% bealow EU Stage V lirnits, enst Fing fiill

caompliance with a substantial future-ready margin

HMMO6F SERIES METHANOL ENGINE DRAWING
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GENERAL ENGINE DATA
Engine Model

Engine lype

Speed

Hore x stroke

Lisplacement

Compression ratio

Hotation {Looking at flywheel}
Firing order

Diry wgight {W/O cooling system)
Dimension {L x W x H)
Flywheel housing

Flywhee|

Fuel systam

Fuel type

Injector Advance Angle

Combustion Strategy

MM 3 Metnanol engine

HAW13F is a robust methancl-fusled engine designed for demanding power
ganeration. This lubecharged, mter-cooled &-cylinder- unit delvers pnme,
etandby, and continuous power up to 352KW, 320KW, and 256kKW respectively at
1500rprm. It feastures advanced alectronic injection for M100 methanol and a
sophisticated four-valve design. Ihe engineg is engneered for efficieancy, with a
fuel consumption of 145 kg'h at its rated 320 standby load, making it an ideal
choice for relaole prime or backup power applications

Raftings Of Engine 1500rpm 1800rpm
© HMMI3F HMM13FB
Engine Power 310k 10EW
Electrical Power (COP) 280kWe 280kKWe
Electrical efficiency * 38.30% 38.20%
Thermal efficiency 44.,45% 44 45%
Total efficiency * _ BZ.75% _ 82, 75%

HMM13F
Line-type 6-Cylinder, Water-cooling, Turbocharged |, Inter-cooled
1500 rpm
130 x 181 mm
12.82:1.

P el
Counter clockwise {COW]
1-5-3-6-2-4
1173 kg
1814 x 1100 x 1549 mim
SAE 1#

SAE 144
Manifold injection
hiethanol
Electronic

Stoichiometric Combustion

- Note: All data of gas generatar sets are measured vnder the test environment: Methane volume content 295%, Gas temperature 10-480°C, Gas humidity

<A0% MNegative pressura of airintake >-3kFa, Exhaust back pressure <5kFPa, Abzoluts atmaospheric prassure 107.325Fs, Environmisntal temperature 25

Eelative humidity s30%, Altitude = 10

. ————



MM 13 Methanol Engine

I
INTAKE SYSTEM

_Eharge temperature @rated output 50°C

intake deprassicn | 3.6kPa

Intercooled pressure loss @rated output | 11kPa to 13kPa

Inlet flow @rated output | 1450ka/h

Maximum intake resistance with clean filter element | 3.5kPa

Maximum intake resistance with dirty fiter element | B.5kPa

EXHAUST SYSTEM

Exhaust back pressure loss @rated output 12kPa

Exhaust flow @rated output | ' 1580kg/h

Maximum exhaust tmparéﬁ.rm I_éEfﬂi'-E turb::a} ] 1 | 750°0C

hMaximum exhaust temperature (After turbo) g | . | B50°C

COOLING SYSTEM

Engine Model HWMM13FA HMM13FB
Maximum coolant f[émp:_tEf_aiure" SE L B A 104°C
ThermostatModulating) range. | 85 to 95°C

Heat loss frnm-"E‘ré c:-n_;:l!ln_g aystem ] | 199kW

Coolant flow rate | B 425L/min | 525L/min
intercooler dissiﬁaféﬁﬁeai o a ATHW

Allowable intake aif temperature of interaooler | 194°C

Maxirnum air intake of iﬂtﬂm;ﬂ_tﬂ__ | 1450kah

LUBRICATION SYSTEM

hMaximum ofl temperaturs <120°C
Oil pressure @ idle speed | »130kPa
Oil pressure @ rated speaed | 500kPa
Oil pan allows dip Angle | 5°

Oil capacity | 41l




FUEL SYSTEM

MM 3 Metnanol engine

Methanaol pump injection pressure
Methancl Maximum suppgly fuel pressure
Governor

Fuel pump

Fuel filter

Methanol consumption of generator set
25% load

50% load

7% load

100% load

Fuel consumption of HMM13F methanol engine

550kPa
13.5kPa
Electric type
Electrical
Methanol filter

Loading (kWe . Methanol consumption (kg/h)
70 44
140 ' 78
210 ' —108
280 | 133

449 g/k\Wh (methanol) at 100% load

ELECTRICAL SYSTEM

Engine Maodel HMM13F

Generator PR R E.E{H-:ﬁm-ﬁﬂﬂ} i
Violtage regulator -  Inline, Iniag?iaiﬂdmmurt regul_alur
Starting motor 5 = 0 t{-WfE_#"J

Battery voltage o4y

Battery capacity 2% 150 AH

VALVE SYSTEM

Type Owverhead valve type
Mumber of valve Intake 2, exhaust 2 per cylinder

Valye lashes at cold

Intakee 0.4 mm, Exhaust 0.65 mm




TECHNOLOGY BULLETIN OF HMM13F METHANOL ENGINE EMISSION DATA

After- Ireatment Dewics

hree-Way Catalytic

VWeighting Factor 0.05 0.25 0.3 0.3
Power_kwW 260,00 95.00 10,00 78.00
CO_gh o4.667 42,746 30,89 26.61
HZ _gh 16.954 .54.3 H.490 4315
Mox_g/h 476 &7 1.1 (L F
Demanstrating exceptional environmental performance, the engi

compliance with a substantial future-ready margin.

HMM13F SERIES METHANOL ENGINE DRAWING
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VIVIAN Gas =ngine
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Electrical ~ Thermal

Model Type Sljmri? power output DEEP“ ;T_z} Flywheel
i (k) (kW)
CTO7A L& 100 115 6.5 1212 x B41 x 1144 SAE 3#11.5
CET13A L& 250 282 12.80 1360 x B98x 1138
DT15A-NG VB 280 341
15.07 1867x1410x1561
DT15A-BG V8 250 327
- 1500 : - i SAE 1#14
DT22A V12 400 440 22.61 1717 x1392 x1340
DT30A 500 641 1887 x 1120 x 1362
V1é4 30.14
DT304A+ 550 581 2181 x 1308 x 1655
DT58A V12 1200 1231 572 2526 « 1781 x 2109 SAE O0# 21
CT078 L& 100 115 6.5 1212 x B41 x 1144 SAE 3#11.5
CET13B L& 250 282 12.80 1360 x B98 x 1138
DT15B-NG WVa 280 341
15.07 1867x1410x1561
DT15B-BG VE 250 327
- 1800 i i i SAE 1#14
DT22B V12 400 460 2261 1717 x1392 x1360
DT30B 500 &4 1887 x 1120 x 1362
V16 30.14
DT30B+ 550 581 2181 x 1308 x 1655
DT58B V12 1200 1231 57.2 2526 » 1781 = 2109 SAE O0# 21

14 il




OTOT Gas

—ngine

INTRODUCTION

CT series gas engine developed independently by VMAN is a classic product.
It is characterized by energy-saving and environmental-friendly, excellent
performance, compact structure, reliable and durable. The indexes, such az
pollutant emission, dynamic performance, economy, and reliability, reach the
internaticnal advanced level.

The CTO7 gas engine uses Woodward gas engine control system to ensure
stable and reliable engine operation,

-_ Ratings 1500rpm / 50Hz 1600 / 60Hz
" | | | CTOTA | CTO7B
. Electrical power (KWWel 100 100
v Therrmal output (kW) 115 | 115

Electrical efficiency * | 38.31% | 38.31%
Thermal efficiency | 44.14% | A44.14%
Total efficiency * | B2.45% | 82:45%

GENERAL ENGINE DATA

Engine Model CTOTA CTOrB

Engine Type 6 cylinder, Inline-type, Turbo charged & intercocled (air to air)

Speed 1500 rpm 1800rpm

Bore x stroke 105 x 124 mm

Mumber of valve per cylinder 4

Displacement G514

Compression ratio g LBE S 10.5: 1

Hotation {Looking at flywheel} Counter clockwise {CCW)

Firing order 1-5-3-6-2-4

Combustion Type W

Controlier system Woodward PG+

Outstanding dimistation 1212 x B41 x 1146 mm

Engine Dry Weight 560 kg

Fiywheel and fiywheel housing

SAE 11.54 flywhesl
SAE 3# fhywheel housing

- Note: All data of gas generator sets are measured under the test environment: Methane volume content =25%, Gas temperature 10-40 *C, Gas humidity
<460, Negative pressure of air intake >-3kPa, Exhaust back pressure <5kPa, Absolute atmospheric pressune 101.32kPs, Environmental temperature 25°C,
Relative humidity =20%, Alntude = T008m

- 15




GAS CONSUMPTION CALCULATION

G107 Gas eEngine

Engine Mods!

Frel

Fuel Consumption of generator set

100%
50%

CTOTA
Y MNm3/h
100 26.2
20 158.3

Mature Gas

CTO7B
W | Nmh
100 96.2
50 15.3

-Standard reference conditions: ; Atmospheric préssure 100kFs, intake temperatura Z5°% ralative humidity 50%. The deviation range of the data is /4%

INTAKE & EXHAUST SYSTEM
Engine Model CTO7TA CTC7B
Max.Exhaust Back Pressure (kFa) 10 10
Max.Exhaust Temp.iAfter Turbo®C) 580 5390
Max. Exhaust Flow (Nmé/h) 478 478
Max.Intake Gas Flow (Nm@#/h) 27.5 27.5
Wax.Intake Air Flow (Nm@h) 450 450
Max.Intake Resistance [ Clean filter | (kPa) 2.5 2.5
Max.Intake Resistance ( Dirty filter | (kPa) 6 B
Alarm Value of Intake Resistance (kPa) T 5.5
COOLING SYSTEM
Coolant main content | Ethylene Glycol, water ) { Ethylene Glycol, water )
Coclant outlet Temperature 890°C 90°C
Temperature Difference with inlet & outlet 6 +1°C 5+1°C
Max.Coolant warning Temperature a5 0 95 “C
Radiator Flow 252 L/min 277 L/min
Intake air type Air to air intercooler Air to air intercooler
Intercooler allowance press drop 8 kPa 8 kPa
Intercocler Heat release 19 kKW 19 kKW
Intercooler allowance intake temperature 185 £5°C 1895 +5°C
ELECTRICAL SYSTEM
Charging Alternator Voltage 24y 24V
Unaided Coid Start Average Start Speed 130 r/min 130 rfmin
Block heater Block heater

Starting aid (Option)

( Min. Temperature for Unaided )

[ Min. Temperature for Unaided )

1o .




OTOT Gas

—Ngine

I
LUBRICATION SYSTEM
Lube oll pressure @ iI:‘IIE apeed ;E-Ij l-:_F_'a ;wE.'-D .I::Iz“a
Lube oll pressure @ rated speed 360 +10 kPa 350 £10 kPa
hax. Permissible Oil Temperature <115 "C <115 %0
Oil consumption rate <0.25 g/kWh <0.25 gkWh
il capacity 18 L 18L
OIL SELECTION HEGDHMEHDATIDHE
No BRAND MODEL
1 SHELL SHELL RIMULA R3 NG 15W-40
2 MOBIL MOBIL PEGASUS 805 SAE4AD
EXHAUST
item CTO7A CTO7B
Ok 1069.5 ppm 10689.5 ppm
s < 5% < 5%
Mz 73% - 77 %(Standard values) 73% - 77%(Standard values)
CO: 84900 ppm 64200 ppm
N, 500mg/Nm: @ 5% 02 500mg/NmM2 @ 5% O
50z Dependent on gas sulfur content Dependent on gas sulfur content
GO 705 ppm 705 ppm
DUST Background Particulate Matter Background Particulate Matter

CTO7 SERIES GAS ENGINE DRAWING
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Ratings

Electrical power (kWe)
Thermal output (kW)
Electrical efficiency *
Themal efficiency *
Total efficiency *

GENERAL ENGINE DATA
.Engine Modet

Engine Iype

Spead

Bore x stroke

Mumber of valve per cylinder
Displacement

Compression ratio

Rotation {Locking at flywheel}
Firing order

Cylinder distance
Combustion Type

Controller systam
Outstanding dimistation
Engine Dry Weight
Hotational Inertia

Fiywheel and fiywheel housing

CET13 Gas Engine

INTRODUCTION

CET series engine developed independently by VMAN is a classic product. It is
characterzed by energy-saving and environmental-iriendly, excellent
performance, compact structure, reliable and durakle. The indexes, such as
poliutant emission, dynamic performance, economy, and reliability, reach the
international advanced level. The engine basically adopt new technology of
Cheerhead camshaft. All main parts are imported.

Such as engine block, crankshaft, piston, Connecting rod, starting motor, bolt
are all imported from Germany.Malve, turbocharger, charging alternator are all
imported from UL.S.A,

Ihe engine design, componant development, complete test validation came
from AVL, AVL is a famous engine technology consulting company in the
world, headguartered in Austria.

1500rpm / 50Hz 1800rpm / 60Hz
CET13A | CET138
250 250
282 282
38.40% 3B8.40%
43.30% 43.30%
81.70% _ H1.70%
CET13A | CET138
6 eylinder, Inline-type, Four- stroke
1500 rpm 1800 rpm
CET13; 130mmx 161mm
4
12.82 L 1821
11:6%7 j i
Anti-clockwise ( facing the power delivery end )
1-5-3-6-2-4
162 mm
W

Woodward PG+
2000 x 246 % 1557 mm
1183kg
2.9 kgm#

SAE 14" flywheel
SAE 1# flywheel housing

- Note: All data of gas generator sets are measured under the test environment: Methane volume content =95%, Gas temperature 10-40 °C, Gas humidity

<6{%, Negative prassure of air intake =-3kFa, Exhaust back pressure <5kFa, Absolute atmospheric pressure 101.32kFa, Environmental temperature 25°C,

Ralative humidity = 30%, Altitude = 1000m

18 il



CeET13 Gas =ngine

GAS CONSUMPTION CALCULATION

Engine Model _ CET13A/CET13B
Fuel _ Mature Gas
Fuel Consumption of generator set

| KWV | Nm#/h
100% 250 65
a0% 125 36

-Standand refarence conditians; ; Atmospheric pressure 100kPa, intake temperature 25% relative humidity 50%, The deviation range of the data is +/~d4%,

INTAKE & EXHAUST SYSTEM

Engine Model CET13A s CET12B
Max.Exhavst Back Pressure (kPa) | 101

Max. Exhaust Temp. (After Turbo®C) | 580

Max.Exhaust Flow (Nmid/h) . 1165

Max.Intake Gas Flow (Nm@/h) I 65
Max.mta_jée}urﬁnw :i-qmﬂf_hj | _ 1100

Max.Intake Resistance ( Clean filter ) (kFa) I 3.5

Max.Intake Resistance ( Dirty filter | (kPa) ? 6.5

Alarm Value of Intake Resistance (kPa) 5 6.3

COOLING SYSTEM

Engine Model ' CET13A CET13B
Coolant main content _ | 50 : 50 | Ethylene Glycol, water |
Coolant outlet Ternperature- . ; - 95°C

Temperature Difference with inlet & outlet D | 6 +1°C

Max.Coolant warning Temperature _ b | 104 °C

Radiator Flow | 533 m&min | 870 m&/min
Intake air type - Air to air intercooler
Intercooler allowance press drop | 11 - 13 kPa

Imtercooler Heat release - 62 kW

Intercooler allowance intake temperature | 195 +5°C
ELECTRICAL SYSTEM

Charging Alternator Voliage 24y

Unaided Cold Start Average Start Speed | 130 r/min

Starting aid {Option) | Block heater { Min. Temperature for Unaided )

_




LUBRICATION SYSTEM

Lubs ol pressure @ idle sp

LLn.t.-\. 0 I |_- 25s5Une

Max. Permissible Oil Temperature

iz, | Syl R g
Uil consumption rate

Ll capacity

OIL SELECTION RECOMMENDATIONS

No  BRAND
1  SHeLL

2 Mobi

EXHAUST

el

@ rated speed

e

=l

sHELL RIMULA H3 NG 1

=100 kHa

050+10 kiPa

MODEL

Sviv-40

MOBIL PEGASLIS 805 SAE40

Item CET13(Valug)

CHa 1068.5 ppm

G‘,‘f o

H ITI..JII..:I'I'T. 0 l\_-i -.-ﬁr'l.'|q_1l"' ] 'llll.!.:||ll-\_|-\_-
o0 70654.63 ppm

MNC 500mg/Nm® @ 5% Os
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GENERAL ENGINE DATA
Engine Model

Engine Type

Speed

Bore X stroke

MNumber of valve per cylinder
Displacement

Compression ratio

Hotation {Looking at flywheel}
Firing order

Combustion Type

Controller system
Outstanding dimistation
Engine Dry Weight
Rotational Inertia

Fiywheel and fiywhesel housing

—Ngine

INTRODUCTION

The VMAN DT15 series is a European Union CE-certified natural
gas engine developed from the block up to be a reliable and
durable power unit. Built upon a proven European diesel grade
biock, the 8-cylinders V-configuration, turbocharged and after-
cooled engine. featuras replaceable wet liners and water-cooled
exhaust.

Superior engine performance is driven by Woodward control
system, ECU that integrates and coordinates all critical functions
including: governor, Variable ignition timing, Air fuel rafic control,
Knock supprassion and engine protection.

Ratings 1500rpm / 50Hz 1800rpm / 60Hz
' DT15A-NG DT15A-BG | DT15B-NG DT15B-BG
Elecincal power [KWe) 280 260 280 250
Thermal output  [(KAW) 241 327 341 327
Electrical efficiency * J8.25% a6.02% a8 25% a6 029,
Themal etficiency * 43.31% 44 12% A43.31% 441 2%
Iotal efficiency * 81 .56%: BO.14% B1.568% 20.14%
DT15A-NG  DT15A-BG 1 DT15B-NG  DT15B-BG
8 cylinder, V-type, Four - stroke
1600 rpm 1800 rpm

130 x 142 mm

15.07 L
12.5 : 1 (Nature Gas) 14 : 1 (Biogas)
Counter clockwise {CCW)
1-5-7-2-5-3:4-8

Lean-bum premixed SI combustion

Woodward PG+
1867 ¥ 1410 % 15671 mm
1700 kg { Engine 1400kg + Hadiator 300kg )
2.9 kgm?
SAE 14" fivwheel
SAE 1# fiywheel housing

- Note: All data of gas generator sets are measured under the test environment; Methane volume content 275%, Gas temperature 10-40 °C, Gas humidity
<H0, Megative pressure of air intake =-3kPa, Exhaust back pressure <5kPa, Absalute simospheric pressure 107.32%Pa, Environmental tamperature 257,
Relanve humidity =30%, Altitude < T000m

__SPY



GAS CONSUMPTION CALCULATION

D115 Gas Engine

Engine Model
Fuel
Fuel Consumption of generator set

100%
50%

DT15A-NG DT158-NG
Mature Gas
KWV ' N KW ' N/
280 73.4 280 73.4
140 42,5 140 425

-Standard reference conditions: Methane content =75 vol% of nature gas, Atmospheric pressure TO0KFa, intake temperatune 25°% relative humidity S0

The deviation range of the data is +/~4%,

Engine Model
Fuel
Fuel Consumption of generator set

100%
50%

DT15A-BG
KW Nm#/h
250 | 69.6
125 420

DT15B-BG
Biogas
KW N
d 250 - _ 69.6
125 42.0

-Standard reference conditions: Methare volume content 2460% of biogas, Atmasphenc pressure 100kPs, intake temperature 25% relative humidity 50%.

The dewiation range of the data is +/-4'%,

INTAKE & EXHAUST SYSTEM

Engine Model DT15A-NG DT15B8-NG DT15A-BG DT158-BG
Max Exhaist Back Pressure (kPa) | | Y S 5
Max.Exhaust Temp.(After Turbo®C) 480

Max Exhaust Flow (kg/h) 1705 | 1522
Max_Intake Gas Flow [m#h) 70 (Natural gas,CHs =95 M_’Di':.-""n} 140 (Biogas,CHs = 60 voi%a)
Max.intake Air Flow (mdh) 1232 1100
Max.Intake Resistance | Clean filter | (kPa) 5

Max.Intake Resistance [ Dirty filter ) (kPa) 6.5

Alarm Value of Intake Resistance (kPa) 6.3

-Standard reference conditions: Matural gas,CH, =75 vol%: Biogas, CH, = 60 vol%.

COOLING SYSTEM

Engine Mode DT15A-NG  DT15B-NG DT1SA-BG DT15B-BG
Coolant main content 50 : 50 ( Ethylene Glycol, water ) 50 : 50 ( Ethylene Glycol, water )
Cooclant outlet Temperature 95°C 95°C
Temperature Difference with inlet & outlet 12 +1°C 12 +1°C
Max.Cootant warning Temperature ay *C a7 “C

Radiator Heat release 228 kW 204 kW

Radiator Flow 520 L/Ymin 520 L/min
Intercocler allowance prass drop 11-13 kPa 11-13 kPa
Intercooler Heat release 58 kW 58 kKW
Intercooler allowance intake temperaturs 185 +5°C 195 £5°C
Max.Intercooler intake air 1418 kg/h 1418 kg'h

2 g
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D115 Gas =ngine
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LUBRICATION SYSTEM
Lube oil pressure @ idie speed =160 KFa =160 kPa
Lube oil pressure & rated speed 4560 +10 kPa 450 £10 kPa
Max. Permissible Oil Temperature <110 °C <110 %G
Oil capacity A5] 450
OIL SELECTION RECOMMENDATIONS

Mo Brad of Qi Mature Gas Operation Biogas Operation

1 Shell Rimula B3 NG 15W-40 Wysella 55 5

2 Maobil Pegasus B0DS SAE40 Fegasus 610/ 710
ELECTRICALSYSTEM
Charging Alternator Voltage 24y 24V
Unaided Cold Start Average Start Speed 130 r/min 130 r/min
Starting aid (Option) { Murj. IEWEI::;LIHI’;TLTUnai-::'ej ) { Min. Iemilgfar:-_t:ﬁgr._J-"uaided ]
EXHAUST
item DT15A-NG D1T158-NG DisA-BG OT15B-BG
CHa 1,070 pom 1,200- 1,800ppm
O Ak <o%
Mz 73%-77% (Standard values) B8%-73% (Typical)
COs 70655 ppm 100,000 -130,000 ppm
MO, 500mg/MNm= & 5% Os 300-400mg/MNm3 & 5% Os
S0z Dependent on gas sulfur content Dependent on gas sulfur content
CO 705 ppm 700-900 ppm
DuUs Background Particulate Matter Backgrounad Farticulate Matter

-standard reference conditions: Natural gas.CH, =¥5 voi#i Biogas, CH, = 60 voile

DT15 5ERIES GAS ENGINE DRAWING
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D122 Gas Engine

INTRODUCTION

The VMAN DTZ22 series is a European Union GE-certified natural gas engine
developed from the block up to be a reliable and durable power unit. Built
upcn a proven European diesel grade block, the 12-cylinders V-
configuration, turbocharged and after-cooled engine features replaceable
wet linaers and water-cooled exhaust.

Superior engine performance is driven by Woodward control system, ECU
that integrates and coordinates all critical functions including: governor,
Variable ignition timing, Air fuel ratio control, Knock suppression and engine
protection.

Ratings 1500rpm / 50Hz 1800rpm / 60Hz
OT22A DT228

Electrical power (kWe) 400 400
Thermal output  (KW) 480 480
Electrical efficiency * 38.50% 38.50%
Themnal efficiency * 44.25% 44, 25%
Total efficiency 8. 7a% B2.75%

GENERAL ENGINE DATA - | - | R

Engine Model OT224 OT228

Engine Type 12 cylinder, Inline-type, Four- stroke

Speed 1500 rom 1800 mrom

Bore x stroke 130 x 142 mm

Mumber of valve per oylinder 2

Displacement 22.61L

Compression ratio 12541 1254

Rotation {Looking at fiywheel}
Firing order
Combustion Type

Controller systam
Outstanding dimension

Engine Dry Weight

Rotational Inertia

Fiywheel and fhywhes! housing

Counter clockwise {CCW)
1-12-5-8-3-10-6-7-2-11-4-9
W
Woodward PG+
1552 1252.5 % 1320 mm
1575 kg
2.9 kgm#

SAE 14" fiywhesl
SAE 1#fiywheel housing

- Mote: Al data of gas generator sets are messured under the test envirmnment: Methane volume cantent =95%, Gas temperature T0-40 °C, Gas humidity

<h0%, Nagative pressure of air intake =-3kFa, Exhaust back pressure <5¢Fs, Absolute atmosphenic pressure 107, 32kFa, Environmental temperature 25°C,

Relative humidite <30% Alttude = 1000m

24 il




D122 Gas Engine

GAS CONSUMPTION CALCULATION

Engine Model OT22A DT228
Fuel MNature Gas
Fuel Consumption of generator set
KW Nm/h | KW Nm/h
100% ' 400 104.2 | 400 104.2
50% | 200 60.7 | 200 60.7
INTAKE & EXHAUST SYSTEM
Max Exhaust Back Pressure (KPa) 10
Max Exhaust Temp.(After Turbo®C) 480
Max.Exhaust Flow (kg/h] ' g 2005
Max.Intake Gas Flow (ma/h) " 105
Max Intake Air Flow (ka/h) & 1926
Max.Intake Resistance ( Clean fiter ) (kPa) ;
Max.Intake Resistance | Dirty filter ) (kPa) 6.5
Alarm Value of Intake Ftesis_tanﬂt_a (kPa) 6.3

COOLING SYSTEM

Coolant main content

Coolant outlet Temperaturs

Temperature Difference with inlet & outlet
Max.Coolant waming Temperatura
Radiator Heat release

Radiator Flow

Intake air type

Intercooler allowance press drop
Intercooler Heat release

Intercooier allowance intake temperature

50 : 50 ( Ethylene Giycol, water )
950
11 +1°C
g7 *C
233 kW
790 L/min
Air to air intercooler
11-13 kPa
91 kW
195 + 5°C

_




D[22 Gas Engine

LUBRICATION SYSTEM
Lube oil pressure @ idie speed =160 kPa
Lube oil pressure & rated speed 450 + 10 kPa
Max. Permissible Oil Temperaturs <110.°C
il capacity 57 L
OIL SELECTION RECOMMENDATIONS
Mo BRAND MODEL
1 SHELL SHELL RIMULA R3 NG 16W-40
2 Mobi MOBIL PEGASUS 805 SAE4Q
ELECTRICAL SYSTEM
Charging Alternator Voltage 24y
Unaided Coid Start Avera;;;e Start Speed 130 r/min

Starting ald (Option)

Block heater { Min. Ternper?&h.rrﬂ. T!DF_Uﬂ-EIidEd ) -

EXHAUST

CHe 1069.5 ppm =
O < 5%

Mz 73%-77% (Standard values)

COz 70654.63 ppm

WO, B00MG/MNM3 @ 5% 02

S0z Dependent on gas sulfur content
CO 705 ppm

DUST Background Particulate Matter

26




D122 (Gas Engine

Engine Coolant

When choosing water as cooling medium, the following requirements should be met:

A, Lsa clean water that is slightly alkaiine and does not contain comosive compounds;

B. Tha hardness is 0.7-5.3 mol/L, the content of chlorde ion is less than150maovlL, and the PH value is 6.0-8.5;

G, If the water quality does not meet the above requirements, the comasponding softening water equipment or descaling
equipment should be added according to the coefficient of 1.2 times of the cansumption of caoling water,

Other cooling medium

When the ambient ternperature is below 5°C, antifreeze should be selected as the cooling medium,
Whan selecting'antireaze, the fréezing paint should be 5°C lower than the lowest iemperature in the use area

DT22 SERIES GAS ENGINE DRAWING
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1552
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D130 Gas Engine

INTRODUCTION

The VMAN DT30 series is a European Union CE-certified natural gas-engine
developed from the block up to be a reliable and durable power unit, Built
upcn a proven European diesel grade block, the 16-cylinders V-
configuration, turbocharged and after-cocled engine features replaceable
wet liners and water-cooled exhaust.

Superior engine performance is driven by Woodward control system, ECU
that integrates and coordinates all critical functions including: governor,
. Variable ignition timing, Air fuel ratio control, Knock suppression and engine
<? protection.

ﬁatings 15ﬁﬂrpmf5tl_l-_lz 1EunrpmenHz
| DT30A | DT30B

Electrical power (kWe) 500 500
Thermal output (kW) 641 641
Electrical efficiency * 38.08% 3B8.08%
Thermal efficiency * 45.30% 45.30%
Total efficiency * 83.38% 83.38%

GENERAL ENGINE DATA

Engine Model | DT30A " DT308B

Engine Type 16 cylinder, V-type, Four- stroke

Spead 1500 mm 1800 rpm

Bore x stroke 130 x 142 mm

Mumber of valve per cyiinder 2

Displacement 3014 L

Compression ratio 12.5:1 12521

Rotation {Looking at flywheel} Counter clockwise {COW}

Firing order 1-19-6-12-8-5-16-7-11-4-9-2-14-10-3-13

Combustion Type W

Controller system Woodward PG+ / ComAp

COutstanding dimistation 1887 x 1120 x 1362 mm

Engine Dry Weight 2100 kg

Rotational Inertia 2.9 kgm?

Fiywheel and fhvwhes! housing SAE 14" fiyahesal

SAE 14 fiywheel housing

- Mote: All data of gas generator sets are measured under the test environment: Methane valurme confant 295%, Gas temperature 10-40 °C, Gas humidity
=60%, Negative pressure of sirintaks =-3kPa, Exhaust back pressure «<5rfa; Absolute atmospheric prassure 101,32k, Environmental temperature 25°C,

Eelative humidity =30%; Altitude = 1000m




D130 Gas Engine

GAS CONSUMPTION CALCULATION

Engine Model OT30A DT3cB
Fuel MNature Gas

Fuel Consumption of generator set

WY ' Nrna/h ' Wy ' Nma/h
1005 S00 131.7 S00 1317
50% 250 768.2 250 TB.2

-Standard reference conditions: ; Atmaspharic pressure T00kFa, intaka temperature 25" relative humidity 50%.
The deviation range of the data is +/~4%,

INTAKE & EXHAUST SYSTEM

Engine Model DT30A DT3cB
Max. Exhaust Back Pressure (kPa) - 10 il = 10
Max.Exhaust Temp.(After Turbo°C) | 480 480
Max.Exhaust Flow {ka/h) | 3045 i 3045
Max.Intake Gas Flow (mé/h) | 140 ' | 140
Max.Intake Air Flow (mafh) ' 2200 | 2200
Max Intake Resistance ( Clean fiter ) (kPa) 5 | 5
Max.Intake Resistance ( Dirty fiter ) (kPa)] 6.5 | 6.5
Alarm Value of Intake Besistance (kPa) - 6.3 | 6.3
COOLING SYSTEM

Coolant main content 50 ; 50 ( Ethylene Glycol, water ) 50 : 50 ( Ethylene Glycol, water )
Coolant outlet Temperature - 95°C | 95°C
Temperature Difference with inket & outlet | 12 £1%C | 12.41°C
Max.Coolant warning Temperature - a7 “C | a7 °C
Radiator Heat release | 407 kW | 407 kW
Radliatar Flow | 1040L/min | 1040L/min
Intercooler allowance press drop - 11 -13kPa | 11 - 13 kPa
Intercooler Heat release ' 116 KW | 116 kW
Intercooler aliowance intake temperature | 185 +5°C | 185 +5°C
Max.Intercooler intake air | 2838 kg/h | 2838 kg/h

_




LUBRICATION SYSTEM

Lube oil pressure @ idle speed
Lube ol pressure @ rated speed
Max. Permissible Qil Temperature

Ol capacity

OIL SELECTION RECOMMENDATIONS
o BRAND
1 SHELL

2 MNobi
ELECTRICAL SYSTEM

Charging Alternator Voltage

Wnaided Cold start Average start speed
Starting aid (Option)
EXHAUST

[tem

9.

z 0

L)
[
SOz
CO
CUST

DT30 SERIES GAS ENGINE DRAWING
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D130+ (Gas

—Ngine

INTRODUCTION

Ratings 1500rpm / 50Hz  1800rpm / 60Hz
-  DT30A+ DT3B+
Electrical power {(k\We) 550 800

Thermal output (kW) o871 F
Electrical efficiency * 37.36% 37.36%
Thermal efficiency * 45.65% 45.65%

Total efficiency * 83.01% 83.01%

The VMAN DT30 series iz a European Union CE-certified natural gas engine developed from the block up fo be a
reliable and durable power unit. Built upon a proven European diesel grade block, the 16-cylinders V-configuration,
turbocharged and after-cooled engine features replaceable wet liners and water-cooled exhaust.

The DT30A and DT30E are equipped with the Woodward PG+ control system, with an ECU that integrates and
coordinates all critical functions, including the governor, variable ignition timing, air—fuel ratic contrel, knock
suppression, and engine protection.

The DT30A+ and DT30B+ feature the Motortech and ComAP InteliSys 2000 control systems, providing more precise
and efficient control of the governor, ignition timing, air—fuel ratio, knock suppression, and engine protection, as well
as comprehensive power plant management.

GENERAL ENGINE DATA

Engine Model DT304A+ DT30B+
Engine Type 16 cylinder, V-type, Four- stroke
Speed 1500 rom 1800 rem
Bore x stroke 130 x 142 mm

Mumber of valve per cylinder 2

Displacement 3014 L

Compression ratio 125

Rotation {Looking at flywheel} Counter clockwise {CCW)

Firing order 1-15-6-12-8-5-16-/-11-4-0-2-14-10-3-13
Combustion Type W

Controlier system ComAp+Motortech

External dimention 2181 x 1308 x 1855 mm

Engine Dry Weight 2100 kg

Rotational Inertia 2.9 kgm2

Fiywheel and flywhesl housing SAE 147 flywhes!

SAE 1# fiywheel housing

- Note: All data of gas generator sets are measured under the test environmant: Methane valume content 275%, Gas temperature 10-40 °C, Gas humidity
&0, Negative pressire of air intake »-3kFa, Exhaust back pressure <5kPa, Absolute stmosphenic pressure 1071.32kFa, Environmental temperature 25°C,
Helative humidity =30%, Altitude =71000m

.




D130+ Gas Engine

GAS CONSUMPTION CALCULATION
Engine Model DT30A+ DT30B+
Fuel Mature Gas

Fuel Consumption of generator set

W  Nmih kW  Nmih
100% 550 1477 550 147.7
5% ?Th H1.B ?Th H1.8

-Standard reference conditions: | Atmosphenc pressure 100kFa, intake temperature 25° relative humidity 50%.

The deviation range of the data is +/-4%

INTAKE & EXHAUST SYSTEM

Engine Mods! DT30A+ ! DT30B+
Max.Exhaust Back Pressure (kPa) 10 _ |_ 10
Max Exhaust Temp. (After Turbo?C) 450 | 450
Max.Exhaust Flow (kg/h) 2647 | 2647
Max Intake Air Flow (g/h) 2544 9544
Max.Intake Resistance [ Clean filter | (kFa) __ 5 e 5 | _ D 5 5
Max.Intake Resistance | Dirty filter ) (kPa) 6.5 6.5
Alarm Value of Intake Resistance (kPa) L i 6.3
COOLING SYSTEM

Engine Model DT30A+ OT30B+
Coolant main content 50 ; 50 ( Ethylene Glycol, water |
Coclant outlet Temperature 2570 | 9570
Temperature Difference with inlet & outlet 12 +1°C 12+1%C
Max.Coolant warning Temperature. 97 "C a7 *C
Radiator Heat release 453 kKW 453 kKW
Radiator Flow 830 L/min 830 L/min
Intercooler allowance press drop 11-13kPa 11 - 13 kPa
Intercooler Heat relsase 70 kKW 79 kW
Intercocler allowance intake temperature 195 + 5°C 195 + 5°C
Max.Intercooler intake air 2544 kg'h 2544 kg/h

LUBRICATION SYSTEM

Lube oil pressure @ idle speed
Lube oil pressure @ rated speed
Max.Permissible Oil Temperature

Oil capacity

=160 kPa
450 +10 kPa
<110 °C
65-7O L




LV ."'__": o I__.--'_'~.,_l N
|:..J’I | L J,] [.,_ _,»-'I _|_ I'x,__?" | j_h“'_'_“-

o W
1
N
N

I.- --.| I_.r '-,:

b

OIL SELECTION RECOMMENDATIONS

Mo BRAND
1 SHELL

2  Mobi

ELECTRICAL 5YSTEM

Charging Alternator Voltage

Unaided Cold Start Average Start 5

Starting aid (Option)

EXHAUST
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MODEL
SHELL RIMULA R3 NG 15W-40

MOBIL PEGASUS BOS SAE40D

24\
130 r'min
Block heater
| iin. Temperature for Unaided )

1069.5 ppm
<5%

Fa3%-7 7% (Standard values)
f0654.63 ppm
S00mg/NmE @ 5% Og
Dependent on gas suliur content
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705 ppm
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D158 Gas Engine

DT series gas engine developed independently by VMAN is a classic product. It is
charactenzed by energy-saving and environmental-inendly, excellent performance,
compact structure, reliable and durable. The indexes, such as pollutant emission,
dynamic performance, economy, and reliability, reach the international agvanced level.
The DT5E gas engine uses Heinemann gas engine control system to ensure stable
and reliable engine operation,

Ratings 1500rpm / 50Hz 1800rpm / 60Hz
DT58A DT588

Electrical power (kKWe) | 1200 | 1200
Thermal output (KW) | 1231 | 1231
Electrical efficiency * | 41.41% | 41.41%
Thermal efficiency * | 42.48% | 42.48%
Total efficiency * | 83.89% | 83.89%

GENERAL ENGINE DATA

ITEM UNIT ValLLUE

Mode! | | DT58A | DT58B

Quantity of cylinders | Pos | 12 | 12

Cylinder bore  omm 170 | 170

Stroke Comm 210 | 210

Displacement E 57.2 | 572

Spead Cmm 1500 | 1800

Compression ratio | | i e o Bl | | TE5

Mean effective pressurs . MPa 1.54 | 1.54

Mean speed of piston  mis | 10.5 | 10.5

Ol capacity | e ] 300 | 300

Coocling water capacity B 200 | 200

Dimension(L“W*H) C mm 9526 x 1781 x 2109 | 2596 « 1781 x 2109

Drry weight kg 7610 | 7610

Moment of inertia of an arealfiywhesl) | kgm# | 12 | 12

Direction of rotation | | CCW (Look at the flywhesl) | COW (Look at the flywhes)

Fly whes! | | SAE 21 | SAE 21

Fly wheel housing | | SAE 004 | SAE 00¥

EMC | | N (By VDEOBST) | N (By VDEOBS57)

Starter KW 2%8.5 @DC24V | 2x8.5 @DC24V

- Note: All data of gas generator sets are measured under the test environment. Methane volume content 2¥5%, Gas temperature 1040 °C, Gas humidity
<603, Negative pressure of air intake »-3kFa, Exhaust back pressura <5kFa, Absolute atmaspheric pressure 107.32kFa; Environmental temperature 25°C,

Relative humidity =30%, Altitude = T000m




D158 (Gas

—Ngine

HEAT BALANCE LIST OF GENERATOR SET

ITEM LINIT WALLUE
Moadel | | DT56A DTS8B
Gas energy kW 2898 2898
Electrical power  KWe 1200 1200
Thermal eutput kW 1231 1231
Electrical efficiency / 41.41% 41.41%
Thermal of jacket water KWV BET 567
Exhaust thermal * kW G54 664
Thermal efficiency ! 42.48% 42 48%
Total efficiency I} 83.89% B83.89%
LUBRICATING OIL SYSTEM
ITEM LINIT VALUE
Model | | DT58A | DT568
Lube oil pressure & idle speed kPa > 300 > 300
Lube oil pressure @ rated speed kPa 00 +10 600 10
Max . Permissible Okl Tem peratura IEG <105 =105
Oil capacity : L 200 300
INTAKE & EXHAUST SYSTEM
ITEM LINIT VALUE
Model | | DT58A | DT568
Exhaust temperature "G <580 <580
Max Exhaust temperature i 620 G20
Exhaust flow (including H20) - kg/h 5949 5849
Exhaust capacity (including H20) Nmeh 5056 5055
Max Exhaust back pressure . kPa 2.5 2.8
Diameter of exhaust pipe ON250 DNZ250
Combustion air flow " kgh 5731 5731
Max Intake Resistance ( Clean filter ) (kPa) . kPa 95 25
GAS CONSUMPTION CALCULATION
Model DT58A DT5EB
Fuel Mature Gas
Fuel Consumption of generator set |

KW Nmih KW Nm#/h
100% 1200 290.8 | 1200 290.8
EG':.!_*{: 'EEI_UiEII 163.4 | 1000 1_6:?_;.4

_




D158 Gas Engine

GAS SYSTEM
ITEM UNIT VALUE
Model DTS8A | DTS8B
(Gas type Matural gas Matural gas
CHa % =80 =80
Methane number (MM) / =80 =80
(Gas valve group inlet pressure kPa 30-50 30-50
Engins inlet gas prassure kPa 6-10 6-10
Rate of gas ;ﬂnessure change kPa‘sec < 1 = 1
Rate of change of heating value of gas Sa/min < 2 =2
HaS mg/Nm? = 20 =20
All of the sulfur mg/Nm3 < 200 < 200

, , pmdm3 =5 <5
solidparticle

mg/m? < 30 < 30

COOLING SYSTEM
ITEM UNIT VALUE
Mode! DT584 | DT588
High temperature part heat dissipation A a1t =l
Low temperature part heat dissipation kW 240 240
Water flow of engine cylinder liner m/h 65 65
Water flow of Intercooler m=/h 65 65
High temperature water /O ° 83 to 90 83 to 80
Low temperature water [/O G 43 to 46 43 to 46
Max.water temperature of cylinder liner G 30 | a0
Water YO pipe of cyiinder liner OiN/PN DN100/PN1E DM100/PN16
Water YO pipe of Intercooler ON/PN DN10O/PN1E DMN100/PN16
High termperature water pressure MPa 0.28 0.28
Low temperature water prassure MPa 0.21 0.21
ENGINE EMISSION DATA
ITEM VALUE
Model DT58A | DT588
CHa <1500 ppm <1500 ppm
O =B.50% =B.50%
Nz 84-85% B4-85%
CO3 6.50%
NO, 500mg/Nm3 & 5% 02 500mg/Nm3 & 5% 02
S0, Dependent on gas sulfur content Dependent on gas sulfur content
cO <B00ppm <800ppm
DUST Background Particulate Matter Background Particulate Matter

56 .




D188 (Gas =ngine

Qil Selection Recommendations

Mo BRAND MODEL
1 SHELL SHELL RIMULA B3 NG 15W-40
2 Moil MOBIL PEGASUS B05 SAE4D
Engine Coolant

When choosing water as cooling medium, the following requirements should be met:

AL Use clean water that 1s slightly alkaline and does not contain comosive Compounas;

B. Thae hardness is 0.7-5.3 maol/L, the content of chiorde ion is less than150mo/L, and the PH value is 6.0-8.5;

C. If the water quality does not mest the above reguirements, the cormesponding softening waiter equiprment or descaling
aguipment should be added according to the coefficient of 1.2 times of the consumgtion of cogling water,

Other cooling medium

VWhien the ambignt temperaiure is below 5°C, antifreeze should be selected as the cooling madium. When salecting
artifreeze, the freezing point should be 5°C lower than the lowest temperatura in the use area.

DT58 (V12) SERIES GAS ENGINE DRAWING

e 2526 - - 1781 -

E’

10

e




TMW-2MW Gas Engine

FND

Military quality gas engine




CHG620/622 Gas Engine FND

HME Gas Enging on the basis of the licensed technalogy from MWM Company (Gemany) , started produced MWM 234 senes diesel engines which
type VB, VB and V12, MWMEDMBLE series diesel angines and TBOE20 series VB, V12 and V16 diesal engines. In 2007 HND obtained the license of
manufacturing L16/24 and L21/31 engines from MAN BEW Co., and start mass production in 2008. At present, diesel engine power range from
1106 to 2336K\WW.

In 2005, HND company researched and developed gas engines with Iits own intellectual property which technology on the basis of the MWM
TBDE20 diesel engine. Mow which products contain CHGG20LE, CHEB2OVE, CHGE20V1 2 CHGE2OV16 and CHGEE22W2(], 5 senes gas engines,
gas engines power range from 550kW to 20000 and gas generator power range from S00EW to 2000k,

= Acvanced turbocharged, intercocler, four-stroke V-tvpe gas engine adopts the same technology as the most advanced international gas engine.
= Y-type gas engine, oylinder arrangement with 90 = angle easily for repainng and maintenance.

Electrical power: 1000kKW
Themnal output: 1097kKW
Electrical efficiency: >40.38 %
Thermal efficiency: =44.29 %
lotal efficiency: >84.68 %
CHG620V12 Gas consumption: 248 Nm3/h (Hu = 35.88MJ/m3)
Oil consumption rate: <0.25 g/lkiWh
First Overhaul / Maintenance: 60000H/500H
MNOx (5%02) : =500 mg/Nm?3

Electrical power: 1500kW
Themal output: 1705kKW
Electrical efficiency: =41.08 %
Themmal efficiency; »46.70%
Total efficiency: >87.78 %
CHGGE22V16 Gas consumption: 366 Nm3/h{Hu = 35.88M.J/m?)
il consumption rate: <0.25 g/kKWh
First Overhaul / Maintenance : 60000H/500H
NOx (5%02) : <500 mg/Nm?

Electrical power: 2000kW

Themal output: 2215kKW

- ; i Electrical efficiency; >41.3 %
qﬁﬁgﬁ'ﬁﬂﬂﬂ ﬁ j o Thermal efficiency: =45.75 %

' _"d“ = .'."'}!!.__,____m______m_“ﬁ_, i Total efficiency: =87.04 %

'_' ’;ﬁgﬁipwﬁ v ¥ J CHG622V20 Gas consumption: 486 Nm3/h (Hu = 35.88MJ/mE)

' " W—ﬂ Oil consumption rate: =0.25 g/kWh

i First Overhaul / Maintenance : 60000H/500H

NOx (5%02) : <500 mg/Nm?




Engine and block:

nodular cast iren

the tensile strength can reach 120kgf /
m, and it has good toughness.

Moving Parts:
42CMod alloy steel.

Enhance the life of moving pans reach
100,000 hours.

Inlet & exhaust valves
valve seats:
MAERKISCHES WERK GMBH

Gas system [NGL): DUMNGS

Turbo-chargers

Menitoring system
Ignition Controller
Air-Fuel ratio control system

Knock control system

Standard Configuration

Engine body and cylinder head are made by nodular cast iron. Strong ability ta bear mechanical
lead,

Globular gold has less cracking effect on the metal matrix_ It can make cast iron strength reach
70 = 90% of the matrix structure strength, the tensile strength can reach 120kgf /i, and it has
good toughness,

Crankshaft, camshaft and other moving parts are made of 42CrMaod alloy steel. it has a higher
fatigue limit and resistance to multiple impacts after treatrment, good impact toughness and
outstanding wear resistance. Will adopt whole forging to retain the internal natural state of the
rmetal, greatly improves the crankshaft streangth, and enhances the crankshaft wear resistance
used special heat treatrment. This crankshaft will be increased more than 20% strength, enhance
the life of moving parts reach 100,000 howrs:

HME gas Engine used orginal imported German inlet & exhaust valves and valve seats
(MAERKISCHES WERK. GMBH). The service life of inlet & exhaust valves and valve seats of HND
gas engines are much longer than simifar domestic products. The patented rotary air valve
technology is used in fitting between the intake & exhaust valve with their valve seats. Valves
and valve seat are continuously grinding during the operation of engines, let sealing surface
between the two always fitted, it will double extend valves life time and rejecting "pre-ignition”
and "past-ignition” of the gas engines.

Gas system (NGL) includes pressure reducing valves, solenoid shut-off valves, manual shut-off
valves, filters and other equipment, which are installed aceording to different project. The main
valves of the gas transmission system adopt ariginal German DUNGS products, DUNGS has
Vibration tested combination controls Multi block and Gas Bloc according US Military Standard
MIL-5TD-810G/31. Worldwide support via DUNGS branches and subsidiaries in more than 50
countries.

HMD gas engineis equipped with two original imported ABB TPS series Turbo-chargers to

provide strong power for the engine.

Heainzmanmn

Heinzmann [C-20

Heinzmann XIO5-UC2

Heinzmann KC-01




CHGB20V12 Gas

1. Engine technical parameter list

—nNgine

ITEM LUNIT VALUE
Maodel CHGE20V12
Hated power kWY 1080
Quantity of Cylinders PCS 12
Cylinder bore mm 170
Stroke mim 195
Displacement |- 53.1
Speed Fpm 1500
Compression ratio 12:1
mean effective pressure MPa 1.63
mean speed of piston _ I"'|'1_.-"EI L 9.75
Oil capacity k= 180
Cooling water capacity 2ifY 100
DimensioniL*W*H) ; mm 2775x1435x2055
Dry weight Y, kg 5000
Weight with oil kg 5251
Moment of inertia of an areaiflywheel) kgm? 6.69
Direction of rotation ] COW(Look at the flywhesl)
Fly wheel STy SR AN A 4 SAEZ
EMe | o 3 N (By VDEO857)
Starter W 1x0 @DC24V
2. Heat balance list of generator set
ITEM - UNIT VALUE
Electrical energy kW 1000
Gas energy kW 2476
Electrical efficiency ! 40.38%
Exhaust thermal * kW 568
Water thermal of cylinder liner kW 529
Thermal efficiency / 44,29%
Total efficiency / 84.68%

*Exhaust gas cooled to 120 *C for natural gas. - M:-te:._d..h' data of gas generator sets.are measured under the test environment: Mathane volume content =25%,
Gas temperature 10-40 °C, Gas humidity <40%, Negative prassure of airintake >-3kPa, Exhaust back pressure <5kFa, Absolute atmospheric pressure

107.32kFa, Environmental tamperature 25°C, felative humidity <30%, Altitude <1 000m

_



CHGB20V1 2 Gas Engine

3. Combustion air and exhaust data sheet for engine

ITEM LINIT VALLE
Exhaust temperature "C <580

Max Exhaust temperature °C 620
Exhaust flow (including H20) ka'h 5083

Max Exhaust back pressure kPa 2.5
Diameter of exhaust pipe DMN250
Combustion air flow ka/h 4887

Max air pressure before air filter HF"a 2.5

4. Gas consumption data sheet

ITEM UNIT VALUE

(Gas type — MNatural Qas
CH4 % =80
Methane number (MMN) .4 >80

Gas valve group inlet pressure kPa 3050 "
Engine iniet gas pressure KkPa S 810 -
F{éte of gas pressure change HDEIJ'EE_G , 1

Hate of change of heating value of gas Wi 2%/min

(5as intake pipe m 100

H25 = 20mg/Nm3

All of the sulfur Eﬂﬂmgi MM
Solidparticie > Sum and 30mg/m?
5. Technical parameters of engine lubricating oil system

ITEM LINIT VALUE

Lube oil pressure @ idle speed kPa. >300

Lube oil pressure @ rated speed kPa 460-520

Max. Permissible Oil Temperature b <50

OHl capacity B 150

42




CHGB20V12 Gas Engine

6. Technical parameters of engine cooling system

ITEM UNIT VALUE
High temperature part heat dissipation | ko | 529
Low temperature part heat dissipation | kW | 171
Flow of jacket water  mh 65
Flow of Intercooler water | m/h | 65
High temperature water YO | "G | 7610 83
Low temperature water /0O | "C | 43 to 45
Max, temperature of jacket water | 0 | a0

O pipe of jacket water DN/PN Eﬂggﬁgmg
/O pipe of intercooler water . DNPN DNB5/PN16
High temperature water pressure | MPa | 0.2
Low temperature water pressure | MPa | 0.14

7. Engine emission data

ITEM VALLIE

CHq | <1500 ppm

o} | | <8.50%

N2 | 75-76%

COs | 6.30%

NO, | 500mg/Nm® @ 5% O:

S0k ' Dependent on gas sulfur content
CO | | <020ppm

DUST | Background Particulate Matter

8. Torsional vibration calculation parameters

Power BPM Connecting rod length Main journal Crank pin journal  Allowed crankshatft force
1080W 1500 350mm 152mm 128mm 55MPa

- Single-cylinder 7 ; Cylinder
Bore d Stroke s Stroke Efficiency reciprocating mass Crank-rod ratio arrangament angle
170mm 195mm 4 85.3% 12.61kg 0.2786 90°
Firing order A1-B2-A5-B4-A3-B1-AB-B5-A2-B3-A4-B6

_




CHGB20V1 2 Gas Engine

et o the engine k-l = o = s T > - = = E
ks - - - o - =¥
BT 0 0 0 0 O O
I ||4)I".$I'H(L|IJ>I‘:$I$ I"%
Eoauaent length g, Fx |14 L S
Torsional rigidity 61 Cco Ga C4 C5 ch C7
MMNMrad 104 8.4 B4 8.4 8.4 8.4 11.48

9. Oil Selection Recommendations

No  BRAND MODEL
1 SHELL SHELL RIMULA B3 NG 15W-40
2 Mobil MOBIL PEGASLIS BOS SAE4D
10. Engine coolant

When choosing water as cooling medium, the following requirements should be met:

A Use clean water that is siighthy alkaline and does not contain comosive compounds ;

B. The hardnessis 0.7-5.3 mol/L, the content of chioride ion is less than 150mg/ L. and the PH value is 8.0-8.5;

&, If the water quakity does not meet the above requirements, the carmesponding softening water equipment or descaling equipment shauld be
added according to the coefficient of 1.2 imes of the consumphion of cooling water.

Other cooling medium

When the ambient temperature is below 5°C, antifreeze should be selected as the cooling medium. When selecting antifreeze, the freezing point
should be &5°C lower than the lowest temperature in the use area,




CHGB22V16 Gas Engine

1. Engine technical parameter list

ITEM UNIT VALUE
Model | | CHGEB22V16
Rated power . kWY . 1600
Quantity of Cylinders . pos | 16
Cylinder bore  mm 170
Stroke  mm 215
Dizplacement | L | 78.04
Speed | rpm | 1500
Compression ratio | | 12:1
mean effective pressure | MPa | 1.64
mean speed of pisten | m/s | 10.75

Oil capacity | T 280
Cooling water capacity | I | 180
Dimension{L*"W"H) | mm | 3495x1600=2400
Drry weight . 7880
Weight with oil NG 7l 8300
Moment of inertia of an areaifhywheel) | kgm? | 1135
Direction of rotation | | COWI(Look at the flywhesl)
Fly wheel | | SAE21
EMC | | N (By VDE0BS7)
Starter i ol 2x13 @DC24V

2. Heat balance list of generator set

ITEM UNIT VALUE
Electrical power | R 1500
Gas energy - | KW | 3651
Electrical efficiency %o 41.08%
Exhaust thermal * KW 833
Water thermal of cylinder liner kW 872
Thermal efficiency / 46.70%
Total efficiency ! B87.78%

*Exhaust gas cooled to 120 *C for natural gas. - Nate: All dats of gas generator sets are measured under the test envirgnment: Methane volume content =95%,
Gas temperatura 10-40 °C, Gas humidity <40%, Negative pressure of air intake »-3kPa, Exhaust back pressure <5kFa, Absolute atmospheric pressure
101 32%F5, Enviranmental temperature 2570, Relative humidity =30%, Altitude = T000m

_




CHGBZ22V16

3. Combustion air and exhaust data sheet for engine

(3as

—Ngine

ITEM LINIT VALUE
Exhaust temmperaturs "G <530
Max Exhaust temperature b B20
Exhaust fiow [including HaO) kg'h 7495
Max Exhaust back pressure kPa 2.5
Diameter of exhaust pipe DMNAGD
Combpustion air flow kag/h 7221
Max air pressure before air filker kPa 2.5
4. Gas consumption data sheet
TEM UNIT VALUE
Gas type Matural gas
CH4 % =80
Methane number (MN) ! =80
Gas valve group inlet pressure kPa 30-50
Engine iniet gas pressure kPa 6-10
Rate of gas pressure change kPa‘zec 1
Rate of change of heating value of gas < 2%/min
Gas intake pipe | mim 100
H2S5 20mg/Nm3
All of the sulfur 200mg/Nm?
Solidparticle Sprm and 30mg/ms3
5. Technical parameters of engine lubricating oil system
ITEM LINIT VALUE
Lube oil pressure @ idle spead kPa =300
Lube oil pressure @ rated speed kPa 460-520
Max.Permissible Oil Temperature "C <30
Oil capacity E 240




CHGB22V16 Gas

6. Technical parameters of engine cooing system

—Ngine

TEM LIMIT VALUE
High temperature part heat dissipation kY ar2
Low temperature part heat dissipation kA 150
Flow of jacket water m#h 7h
Flow of Intercooler water m/h B5
High temperature water /O °C T4 10 B4
Low temperature water /O i & 43 to 45
Max. temperature of jacket water °C S0
VO pipe of jacket water DN/PN DNBO/PM1G
IO pipe of intercooler water DMN/PN DMNEE/PMN16
High temperature water pressure MPa 0.23
Low temperature water pressure I'-.-'!F'a 0.13
7. Engine emission data
ITEM VALUE
CH: <2000 ppm
Oz <8.50%
Nz 75-76%
CO: 6.30%
NO, S00mg/Nms @ 5% Og
502 Dependent on gas sulfur content
CcO <920ppm
DUST Background Particulate Matter
8. Torsional vibration calculation parameters
Power BPM Connecting rod length Main journal Crank pin joumal | Allowed crankshatft force
1600KW 1500 | 360mm | 170mm  130mm 55MPa
Bore d Stroke s Stroke Efficiency ref,:ii;g%;migndniss Crank-rod ratio arrangewr'li?adn?r angle
170mm 215mm = 4 89% | 15.24kg . pooes g0°
Firing order | | A1-A7-BA-BE-A4-BE-AZ-AB-B3-B5-A3-A5-B2-AG-B1-B7

_




CHGB22V16 Gas Engine

i 3115 % Elywhesl
Torsional rigidity C1 C2 C3 C4 Ch ChH o7 CB (2]
MMNmMYrad 104 i.952 7.952 7.8952 7.952 7.952 £.952 7.952 11.49
9. Oil Selection Recommendations
No BRAMND MODEL
1 SHELL SHELL RIMULA R3 NG 15W-40
2 Mobil MOBIL PEGASLIS BDS SAE4D

10. Engine coolant

When choosing water as cooling medium, the following requirements should be met:

A, Use clean water that is slightly alkaline and does not contain corrosive compounds ;

B.  The hardness is 0.7-5.3 mol/L, the content of chlonde ion is less than 150mg/ L, and the PH value is 6.0-B.5;

C.  lthe water quality does not meet the above requiremeants, the comesponding softening water eguipment or descaling equipment should be
added according to the cosfficient of 1.2 times of the consumption of cooling water,

Other cooling medium
When the ambient temperature is below 5°C, antifreeze should be selected as the cocling medium. When selecting anfifreeze, the freezing point
shauld be 5°C lower than the lowest temperature in the use area.




CHGB20V20 Gas Engine

1. Engine technical parameter list

TEM UNIT VALUE
Model | | CHEB22V20
Rated power W 2100
CQuantity of Cylinders | PCS | 20
Cylinder bore | mrm | 170
Stroke  mm 215
Displacement | L | 97.6
Speed | rpm | 1500
Compression ratio | | 12:1
mean effective pressure | MPa | 1.72
mean speed of piston | m/s | 10.75

Oil capacity | L | 330
Cooling water capacity | L | 220
Dimension(L“W*H) | imm | 3860x1600%2400
Dry weight T — 8800
Weight with oil Il e 4300
Moment of inertia of an arsalflywheel) | kgmé | 1135
Diraction of rotation | | CCWILock at the flywheel)
Fly wheel | | SAE21
EMC | | N (By VDED857)
Starter | ey | 2x13 @DC24V

ITEM UNIT VALUE
Electrical power - HW | 2000
(Gas energy | kW | 4843
Electrical efficiency | % | 41.3%
Exhaust thermal® | kW | 1089
Water thermal of cylinder liner W 1116
Thermal efficiency / 45.75%
Total efficiency | ! | 87.04%

*Exhaust gas coofed to 120 °Cfor natural gas. - Mate: All data of gas generator sets are measured under the test environment: Methane volume content 275%,
Gas temperature 10-40 °C, Gas humidity <40%, Negative pressure of air intake =-3kPa, Exhaust back pressure <5kFa, Absalute atmosphenic pressure
101.22kPs, Environmental temperature 25°C, Ralative humidity =30%, Altitude < T00M0m

_




CHGB22V20 (Gas

3. Combustion air and exhaust data sheet for engine

—Nngine

ITEM LINIT VALUE
Exhaust temperature "C <580
Max Exhaust temperature °C 620
Exhaust fiow (including Hz0) kg/'h G943
Max Exhaust back pressure kPa 2.5
Diameter of exhaust pipe DMN400
Combustion air flow ka/h a578
Max air pressure before air filter kPa 2.5
4. Gas consumption data sheet
ITEM LINIT VALUE
(Gas type MNatural gas
CH4 Yo =80
Mathane number (MM} ! =80
Gas valve group infet prassure kPa 30-50
Engine inlet gas pressure kPa 6-10
Rate of gas pressure change kPalsec < 1
Hate of change of heating value of gas %/ min w5
(Gas intake pipe mm 100
H25 mg'MNm? <20
All of the sulfur mg¢Mm3 < 200
pm/m3 < 5
Solidparticle .
mg/m? < 30
5. Technical parameters of engine lubricating oil system
ITEM LIMNIT VALLIE
Lube oil pressure & idle speed kPa =300
Lube oil pressure & rated speed kPa 460-520
Max.Permissible Oil Temperature o <90
Oil capacity L 330




CHGB20V20 Gas Engine

6. Technical parameters of engine cooling system

ITEM UNIT VALUE
High temperature part heat dissipation | kW | 11186
Low temperature part heat dissipation | kW | 195
Flow of jacket water | m3h | B0
Flow of Intercooler water | m/h | 80
High temperature water 'O | °C | 721084
Low temperature water /O | °C | 4310 45
Max. temperature of jacket water | °G | a0

1O pipe of jacket water . DN/PN DNBO/PN1G
O pipe of intercocler water . DN/PN DMNES/PMN16
High temperature water pressure | MPa | 0.3
Low tem perature water pressure | MPa | 015

7. Engine emission data

ITEM VALUE

CH. | <2000 ppm

G | <8.50%

N2 | 75-T6%

CO; | 6.30%

NO, | 500mg/Nm3 @ 5% Ox

50: | Dependent on gas sulfur content
co | <9320ppm

DUST - = | Background Farticulate Matter

8. Torsional vibration calculation parameters

Power RPM Connecting rod length Main journal Crank pin journal | Allowed crankshaft force |

2105KW | 1500 | 360mm | 170mm  130mm 55MPa

Bore d Stroke s Stroke Efficiency Single-cylinder Crank-rod ratio Cylinder
reciprocating mass arrangement angle

170mm 215mm | 4 | 89% | 15.24kg . gzegs go°

Firing order | A1-B7-AZ2-B5-A4-B3-A6-B1-AB-B2-A10-B4-A9-B6-AT7-B8-A5-B10-A3-B9

_ i



CHGB22V20 Gas Engine

E

L&}
WiTE
1R ]
A}
iz
I
138
b4

:
§
r
| 'hl
L
of, LE|

Thuok sl by
] {1 {4 ' . i (i
Eoweert length S #
Torsional rigidity C1 cz C3 C4 G5 CB C7F CB Co C10 C11
MMMYrad 10.42 8.18 H.18 B8 B8 2.18 =518 8218 8518 8.18 12.66

9. Oil Selection Recommendations

No BRAND MODEL
1  SHELL SHELL RIMULA R3 NG 15W-40
2  Mobil MOBIL PEGASLIS 805 SAE40

10. Engine coolant

When choosing water as cooling medium, the following requirements should be met:

A, Use clean water that is slightly alkaline and does not contain corrosive compounds ;

B.  The hardness is 0.7-5.3 mol'L, the content of chiorde ion is less than 150mg/ L, and the PH value is 6.0-8.5;

C. I the water quality does not meet the above requirements, the corresponding softening water equipment or descaling equipment should be
added according to the coefficient of 1.2 times of the consumption ot cooling water.

Other cooling medium

When the ambient temperature is below 5°C, antifreeze should be selected as the cooling medium. When selecting antifreere, the freezing point
should be 5°C |ower than the lowest temperature in the use area.




P

ROJECTS

I
GAS ENGINE MARKET STATISTICS

N

10

11

12

a3

14

15

14

Mame
CHGA20VE Mashgas Generator Set
CHGS20V12 Mashgas Generator Set

CHGS20LS Matural Gas Engine

CHGS20VE Mashgas Generator Set

CHG&20V12 Mashgas Generator Set

CHGS20V 14 Silemt Type Mashgas
Genarator Set

CHG&20VE, CHG620V14 Mashgas

Generator Set

CHGS200E, CHGS20LE Matural Gas

Genearator Gat

CHGS20V16 Mashgas Generator Set,
CHGS20M12 Mashgas Generator Set

CHGA20L4 Natural Gas Genrator Set

CHGS20LS Natural Gas Engine

CHGAZOLA Matural Gas Genrator Sat

CHGES20VE low Concentration Mashgas

Generator Set

CHGA20V12 low Concantration
Mashgas Generator Set

CHGES20V 16 Mashgas Generator Set

CHGE20V14 Mashgas Generator Set,

CHGSE20V12 Mashgas Generator Set

- 23

Engine
power

5040 kW

800 kW

450 kW

S00 kW

1000 kW

&00 kW
1000 kW

&00 kW
400 kW

1000 kW

800 kW

400 kW

400kKW

400kW

S00kW

BO0kKW

1000kW

1000 kW

800 kW

ary

1

Instailed capacity

1500

800 kW

450 kW

3500 kW

3200 kW

1000 kW

2200 kw

1000 kW

3600 kW

400 kw

800 kW

400 kW

2500 kW

2400 kW

1000 kW

4000 kW

Region

Sichuan

Henan

Sichuan

Hunan

Hunan

Shanxi

Sichuan

Shanxi

Guizhau

Heran

Henan

Shanxi

Sharnghai

Anhudi

Guizhaou

{Guizhau

Company

Yingjing Fenghuang
Coal Industry Co., Ltd

Hebei Coal Industry Co.,

Ltd.No. 8 Mina

MIRACLE POWER
SYSTEMS INC.

Hunan Lida Energy
Source Development
Cao. Lid.

Hunan Lida Energy
Source Davelopment
Co. L.

Shanxi Lanneng
Coalbed Methane
Development Co., Ltd

Qianwei Tangba Coal
Industry Co., Ltd.

SIACTPOWER Co., Ltd.

Shuikuang Wenjiaba
Coal Mine No.1 Mine

Luayang Xinachua Ol
and Gas Co., Ltd.

Kin Ac{China)Gas
Ineestment Limited

Baoji Fifth People's
hospital

Shanghai Weiting Pawer

System Co., Ltd

Yuanyi Coal Mine of

Huaibei Mining Ca., Ltd,

Electric Power Branch

Shuikuang Wenjiaba
Caal Mo.1 Mina and
Phase ||

Shuikuang Wenjiaba
Coal No.2 Mine

Date of
cantract

201010

2011.5

2011.6

2012.8

201212

2013.4

20154

2014.6

2012.3

2016.9

200174

20172.5

20182

2001712

20183

20184



GAS ENGINE MARKET STATISTICS

[+

17

18

19

20

21

22

23

24

25

26

27

28

Marme

CHGA20M12 low Coencentration

Mashgas Generator Set

CHGA20W 12 Silent Type Low
Concentration Mashgas Generator Set

CHGA20V 16 Silent Type Low
Concentration Mashgas Generator Set

CHGA20V16 Silent Type Low
Concentration Mashgas Generator Set

CHGA22V20 Silent Type Semi Coke
Gas Generator Set

CHGA20LS/CHSS20LE Marine Main
Engine

CHGA20W 14 Silent Type Low
Concentration Mashgasz Generator Set

CHGA20V 16 Silent Type Low
Concentration Mashgas Generator Sat

CHGA20VT 6 Silent Type Low
Concentration Mashgas Generator Set

CHGA20M16 Silent Type Low
Concentration Mashgas Generator Set

CHG620V 16 Low Concentration
Mashgas Generator Set

CHGA20V12 Silent Type Low
Concentration Mashgas Generator Set

Engine
power

800 kW

800 kW

1000 kw

1000 kW

1500 kW

420 kW

1000 kW

1000 kW

1000 kW

1000 kW

1000 kW

800 kW

aTy

4

1

10

L

3

Installed
capacity

3200 kw

800 kW

10000 kW

2000 kW

7500 kw

B840 kW

2000 kw

2000 kw

1000 kw

1000 kW

1000 kW

2400 kW

Region

Anhui

Shanghai

Guizhau

Guizhau
|

Guizhau
Guizhau

Guizhaou

Guizhau

Shanxi

Guizhau

Shandong ‘

Guangdong

PROJECTS

Campany

Suzhou Qinan Coal
Mire Gas Power Plant

Shanghai Weitingxin
Power Generating
Machine Co.,Ltd.

Yonggui Energy
Davelapment Co., Ltd.
[ Xintian coal minea)

Yanggui Energy

| [.‘.'_Euutnprnam Co., Lid.

(Nuodeng coal mine)

Shandong Hengli
Electric MOTCR Co.,
Ltd.

Guangzhou Qiaogeli
Electramechanical
Equipment Co., Ltd.

Yonggui Energy
Development Co., Ltd,
(Second Phaze in

Xintian)

Yanggui Energy
Development Co., Ltd.
{Xixiu coal mine)

Yoanggui Energy
Development Co., Ltd,
{Jiaozishan coal
mine}

Yanggui Energy
Development Co., Ltd.
(Qianxi Jinpo Coal
Mina)

Shanxi Jiayuan Zhiyuan
MNew Energy Technology
Co., Ltd.

Guizhou Langyue
Mining Investment Co.,
Lted. (First phase)

Drate of
contract

20187

20191

201%9:3

2019.5

201%9.5

201%.7

201%.8

20198

20198

2019.8

20191

2020.4
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e

10

12

13

14

15

16

17

18

Mame

CHG&22V 16 Gas Generator Set

CHGAZ0V1 2 Gas Genarator et
CHGAZ20V1 2 Gas Generator Set

CHGA20V1 2 Gas Generator S5et
CHG422V20 Gas Generatar Set

CHGA22V20 Gas Generator Set
CHGA22YV16 APG Gas Generatar Set
CHG&22V20 Gas Generatar Set
CHG622V 16 Gas Generator Set

CHG420V1 2 Gas Generator Set

OTER Gas Genarator Sat
DT58 Gas Generator Set

DT30 Gas Generator Set
OT30 Gas Generator Set

CET13 Gas Generatar Sat
CHGAZO0V1 2 Gas Genarator et
CTO7 Gas Generator Set

DT15 Gas Generator Set

. -

Engine power
1500 kW

1000 kW

1000 kW

1000 kW
2000 kW

2000 kW

1500 kW

2000 kW

1500 kW

1000 kW

1200 kW

1200 kW

500 kW

500 kW

250 kw

1000 kW

100 kW

250 kW

arty

Installed capacity Region
1500 kW RUSS|A
2000 kW RUSSIA
2000 kW RUSSI1A
|
1000 kW RUSS|A
e ——
i 4000 kW RLUSSIA |
‘ BOODKW | RUSSIA SAMARA !
1500 kW RUSSIA
2000 kw RUSSIA, ROSTOV
10500 kw RUSSIA, SAKHALIM
1000 kW RUSSIA
1200 kw RUSSIA
1200 kW RUSSI1A
2500 kW RUSSIA
RLISSIA, SAINT-
ESOCR PETERSBURG
3000 kw RUSSIA, IRKUTSK
2000 kW RUSSIA
400 kw RUSSIA
250 kw RUSSIA

Date of
cantract

2023.3

2023.7

20241

2023.9

2024

20241

2023.3

2023.12

2024.4

20259

20254

20253

2025.5

202412

2023.3

2025.9

2025.11

2025.11



PROJECTS

GAS ENGINE MARKET STATISTICS

N2 | Mame Engine power aTy Installed capacity Region ge:j:;
19 | CET13 Gas Generator Set | 250 kW | 4 | 1000 kW | RUSSIA, | 2025:10
20 | DT15 Gas Genearator Set | 250 kW | 2 | 500 kW | RUSSIA | 2025.9
21 | DT30 Gas Generator Sat | 500 kw | 2 | 1000 kw | RUSSIA | 20259
22 | CET13 Gas Generator Set - -EEI'J kW | 2 | 500 kW | RUSSIA | 2025.6
23 | L':ETi 3 Gas E;eneratm Set i 250 kW | 1 | 250 kW | RUSSIA | 20254
24 | CE_T:I 3 G'a-s L:'-.em;;-ramr S:et 250 kW | 1 | 250 kW | RUSSIA | 20255
25  CET13 Gas Generator Set 250 kW 1 250 kW RUSSIA 2025.5
26 | DT30 Gas G;n_-a-fatﬂr Set 500 kw 1 500 kw RUSSIA 2025:2
27 | DT30 Gas Generator Set-—- - SO0 kW 1 SO0 kW RUSSIA 2024132
28  DT30 Gas Generator Set 500 kW 1 SO0 kKW RUSSIA 202412
29 | DT30 Gas Generator Sat | 500 kW | 2 | 1000 kw | RUSSIA | 2025.03
30 | CTO7 Gas Generator Set | 100 kW | 1 | 100 kW | RUSSIA | 202412
37 | DT30 Gas Generator Set | 500 kW | 1 | 500 kW | RUSSIA, | 202412
32 | CET13 Gas Ganerator Set 250 kW 2 500 kw R'iiségsgi:g 20234
33  CET13 Gas Generator Set 250 kw 1 250 kw E#;Eézggﬁgg : 2024.5
34 | CET13 Gas Generator Set | 250 kW 2 500 kw | RUSSIA YAROSLAVL | 202312
35  DT30 Gas Generator Set SO0 kw 1 500 kw CH:E‘T;T;JSK 2024.5
36 | DT30 Gas Generator Sat | SO0 kw | 2 | 1000 kW | RUSSIA | 2023.4
37 | DT30 Gas Generator Set | SO0 kW | 1 | 500 kW | RUSSIA | 2023.8
38 | CET13 Gas Generator Set | 250 kW | 1 | 250 kW | RUSSIA | 2023.8
39 | CET13 Gas Generator Set | 250 kW | 1 | 250 kW | RUSSIA | 20238

a6
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GAS ENGINE MARKET STATISTICS

e

10

b2

12

13

14

15

14

17

Mame

CHGA22V20 Gas Engine Power Plant

DT30 Gas Engine Power Plarit

CHG620V12 Gas Engine Power Plant

DT30 Gas Engine Power Plant

CHGA22V20 Gas Engine Power Plant

CET13 Gas Engine Power Plant

CHGA20VTS Gas Engine Power Plant

CET13 Gas Engine Power Plant

CET13 Gas Engine Power Plant

CET13 Gas Engine Power Flant

DT30 Gas Engine Power Plant

CET13 Gas Engine Pawer Plant

CHGA20V16 Gas Engine Power Plant

DT15BG Biogas from Livestock Farms

CET13 Natural Gas for Computing Power

D730 Matural Gas for Cammunity Pawer Supply

CET13 Natural Gas for Pharmaceutical Warehouse

., 5

Engine
power

2000 kw

500 kW

1000 kw

500 kW

2000 kw

250 kw

1500 kW

250 kW

250 kW

250 kW

SO0 kW

250 kW

1500 kW

250 kW

250 kW

SO0 kW

250 kW

10

20

15

80

114

Installed capacity (kW)

4000 kW

5000 kW

4000 kW

3000 kW

10000 kW

6250 kW

Country

Migeria

Russia

Russiad

‘Russia

3000 kW

5000 kW

3750 kW

2000 kW

3500 kW

20000 kW

10500 kW

500 kW

28500 kW

500 kw

250kW

Russia
- -

Ukraine

Russia

Ukraine

Likraine

Russia

Rusia

Ukraine

Russia
Thailand
Ukraine
Ukraine

Ukraine

Date of
contract

2020.3

2023.3

20235

20235

2023.7

20238

2023.9

2024.4

2024.5

2024.6

2024.6

2024.5

20247

2026.2

20249

20258

20261



\[w VMAN ENGINE

- :Bullding102-202, Zone E4 & E10, Bay Valley I,

Mo. 1566 Guoguan Rd(N)
Shanghai 200438

Asian Market Contact: roy@vman-engine.com
General Contact: info@vman-engine.com
WWW.YMan-engine.com




