COMBUSTION SYSTEM IMPROVEMENT
STANDARD 372

DOCUMENTATION EXAMPLE
JULY, 2012

Replacement diesel engine for an existing sprinkler irrigation system.

Resource Concern:

Existing Engine:

500 gpm

20 ft pumping lift

70 psi pump discharge pressure
Direct drive

Air Quality
Caterpillar, 1987

75 hp
From farmer unit consumes 8 gal/hr of operation

Minimum BHP Required for replacement:

Selected Power Unit:

TH = Pumping Lift (ft) + Discharge Pressure (ft)
TH=20 ft + (70psi x 2.31) ft = 182 ft

WHP = (GPM x TH) / 3960
WHP = (500 x 182) /3960 = 23 hp

BHP = WHP / (E, x Ey)
BHP =23 /(.75 x 1.0) = 31hp

Adjustment for cooling system @ 5%: 31/0.95=33 hp
Adjustment for continuous operation @ 20%: 33/0.8=41 hp

John Deere 4024H, Tier 3 (See attached)
41 hp @ 2800 rpm, 2.6 gal/hr fuel consumption



Emission Calculations:

Existing Engine:

Replacement:

Emissions tons/yr = _EF x BHP x annual operating hrs x load factor
907,200

Emissions Factor, EF from Job Sheet, Table 1
Annual operating hours from farmer, 1200
Load factor from Job Sheet Table 3

NO, = (12.09 x 75 x 1200 x 0.51)/ 907,200 = 0.61 tons/yr
VOC = (1.73 x75x 1200 x 0.51)/907,200 = 0.09 tons/yr
PM10 = (0.547 x 75 x 1200 x 0.51) / 907,200 = 0.03 tons/yr

Emissions Factor, EF from Job Sheet Table 2
Annual operating hours assume at 1200
Load factor from Job Sheet Table 3

NO, = (2.74 x 41 x 1200x 0.51) / 907,200 = 0.076 tons/yr
VOC= (0.12 x41x1200x 0.51) /907,200 = 0.003 tons/yr
PM10=(0.160 x 41 x 1200 x 0.51) / 907,200 = 0.004 tons/yr

Efficiency Calculations: NOTE: Since the Resource Concern is Air Quality, this is not required.

Required only when the Resource Concern is Energy

Power Unit Performance = BHP x (hrs/gal of fuel)

EFF = (Power Unit Performance x 100%) / Power Unit Performance Standard, Table 2

Existing:

Replacement:

Power Unit Performance= 75 x ( 1/8)=9.4

EFF =9.4x100/14.75 = 64%

Power Unit Performance = (41 x 0.8) x ( 1/2.6) =12.6

(Note: Table 2 Perf. Std. not under continuous operation
So BHP must be adjusted.)

EFF=12.6x100/14.75 = 86%

(Note: If resource concern was energy, replacement engine would be 20% more
efficient as required by Standard 372.)



Irrigation Market Applications from John Deere

Agricutture
Generator Set
Industrial
Marine

Mining

LEARN MORE

irrigation

http://www.deere.com/wps/dcom/en_US/industry/engines_and_drivetrain/agriculture/learn..

PRODUCTS BY

INDUSTRY NAME

Irrigation

United States/Canada {Change} | Deales locator | My Account

John Deere Engines Offer Field-Proven

Irrigation Power

John Deere has been proving their performance

and reliability in the field for more than 80 years.
Our engines deliver dependable irrigation power,
high performance, and world-class fuel economy

in hot, dusty field conditions. And they are

designed, built, and tested to meet the demands

of tough agriculture work.
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Generator Drive Diesel Engine
Brochure

YOU MAY ALSO BE INTERESTED IN ...

Locate Your Dealer

With John Deere, you never have far to go to find expert assistance. We offer more than

4,000 service locations throughout the world to give you peace of mind that you can get

service when and where you need it.

Plus, all John Deere engines are backed by a solid 1-year/unlimited-hour or 2-year/2,000

Engines & Drivetrain Parts

Industrial PowerSource Magazine

-hour warranty. An extended 5-year/5,000-hour warranty is available under certain

conditions.

Selecting the Right Irrigation Engine

Calendar of Events

John Deere gives you irrigation power choices from 31 kW to 373 kW (41 hp to 500 hp)

that meet current emissions regulations for all irrigation equipment. When an entire

POWER CALCULATOR

crop is at stake, you’ll see why more farmers are choosing John Deere power for their
irrigation units.

Below is a sampling of our engine ratings. Visit our website at

www.JohnDeere.com/specs to view additional ratings.

Tier 3/Stage Il A PowerTech™ M Engines

2-Valve Mechanical

::g; r; el ::::t; Continuous FD:(: om
rpm kW hp  galfhr
4024H 2800 31 41 2.6 1800
40457 2400 54 72 44 1800
4045H 2400 67 90 5.0 1800
Tier 3/Stage Il A PowerTech E Engines
2-Valve Electronic
3‘ ::; el :::eel: Continuous El::la o
rpm kW hp  gal/hr
4045H 2400 86 115 6.4 1800
6068H 2400 116 156 8.6 1800
Tier 3/Stage Il A PowerTech Plus Engines
4-Valve Electronic
Engine Rated Continuous  Fuel
Model Speed Data rpm
rpm kw  hp  gal/hr
6068H 2400 168 225 110 1800
6090H 2200 224 300 144 1800
6135H 2100 373 500 254 1800
Tier 2/Stage Il PowerTech Engines
2-Valve Mechanlcal
Continuous rpm

John Deere gives you irrigation
power choices from 42 to 373 kW
(56 to 500 hp) that meet current
emissions regulations for all
irrigation equipment.

Calculate your Power Reguirement
Fuel

Data
gal/hr

19
3.6
4.2

Fuel
Data
gal/hr

5.6
7.4

Fuel

Continuous
kw hp
27 35
48 64
61 82
Continuous
kW  hp
78 105
105 141
Continuous
kw  hp
151 203
224 300
373 500
Continuous

Data
gal/hr

9.8
14.3
25.4
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