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Ship Energy Efficiency: The Big Picture

Exhaust Loss to
< Atmosphere

% Jsefal &losses |
Work and waste §
Work
‘/ T = *  (THP)
Transmission Cavitation

L (Electricity) (later page)
-#-Hull Speed— Useful
MAIN (BHP)
ENGINE . Useful Work
Heat Loss /
to Sea Y Slip,
Hull Resistance—s-e—FPropeller Thrust Losses  onnas
Equilibrium




Engine Efficiency

$/kWh vs. Engine Load for a Typical Engine
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Fishing Tender Auxiliary Electrical Load
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Baseline
Engine Efficiency and Costs

Load
(kW)

Annual

hours
3 3000
8 1750

20 125

30 125
Total

Cost with
105 kW

Engine
$3,780
$5,460

S850
51,163
S$11,253

Cost with
55 kW

Engine
53,690
54,900

$750
$1,050
$10,390

Cost with a
55 kW and
10 kW Engines




Electrical Equipment Efficiency

Heat
Losses - P
2 to 30% ransmission
Heat Losses
Torque v .
Energy
from
Engine >
Generator Electricity

Electrical energy when
converted from one form to
another has an associated
efficiency (indicative of how

much energy Is wasted).

Transformer
Heat LossS
2 - 30%

Transformer

Heat
Loss:
5-20%

Heat Losses:

Up to 98%
nght ~ 0
BEVIER <}‘:
and Bulbs V
Heat Loss:
2 - 40%
Motors
Heat
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MOTOR LIFE CYCLE COST

Motors: 96%-98% of life cycle cost is energy
(~64% of US electrical energy use)

Energy
Cost

H One
Rewind

97.3% Initial

Purchase




Motor Efficiency

IE Classes - 4 pole
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http://ngelmuelektro.wordpress.com/2011/06/24/motor-efficiency




SENEIE
Energy Costs and Consumption

_
Name Cost (S Cost (S

Central FW Cool Pump

Sea Water Cool Pump 111
ME LO Stbd 79
ME JW Stbd Pump 72
CPP STBD Pump

SS Air Compressor

A/C Compressor (Ave)

LO Purifier #1

Chilled Water Pump

Red Gear Port
ER Supply Fan 06-92-2 Low

Government Ship Equipment Energy Operating Cost

$131,563
$93,612
$66,625
$60,721
$47,481
$34,156
§21,252
$10,120
$9,783

$9,783
$4,976

$170,040
$120,990
$86,110
$78,480
$61,367
$44,145
$27,468
$13,080
$12,644

$12,644
$6,431

Total Annual




VFED on
Hydraulic
Steering

70% reduction
iIn Energy
Usage
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TRADITIONAL HYDRAULIC STEERING

POWER (KW)
N
|

$4,500 in Fuel / 5,000 hrs

R S e . %) N
'v”b‘?) '1»”6).0 '»é)’y 'vé;) O& Vb.o
’vb\\, ’vb\” q)(o\“’ wco\” ’»‘O\ "Vb\”
A N 8 N \ 3

VFD CONTROLLED STEERING GEAR
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$1,125 in Fuel / 5,000 hrs




Utility Rate Structure Components

»Energy Cost

»Demand Cost

»Demand Ratchet Cost

»Power Factor Cost

» Fuel Charge

» Time of Day Schedules
(on-peak and off-peak)

» Seasonal rate schedules

» Distribution Charges

»Fixed Fees




Shore Power Usage/Cost

RATE PER MONTH

|. Basic Facilities Charge:

|l. Demand Charge:

A. On-Peak Billing Demand _ _
1. Summer Months of June-September @ 1:00 PMand 9:00 PM § 1775 perKw

2. Non-summer Months of October-May @ CTIEANTS TP § 1242 perKw

B. Off-Peak Billing Demand
1. All Ofi-Peak Billing Demand @ 2.38 per KW

lll. Energy Charge:

A. On-Peak k\Wh

1. Summer Months of June-September @ $ 0.08318 perkWh
2. Non-summer Months of October-May @ $ 0.06011 perkWh

B. Off-Peak kWh
1. All Off-Peak @ $ 0.04608 per kWh




Shore Power Usage/Cost

Power & Cost Analysis — ool e )

= 15 Minute Oemara (k1)

500 kW Demand
On-Peak: $8,875

S 500 kW Demand
g _ Off-Peak: $2,690
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200,000 kWh On-
Peak: $16,636

200,000 kWh Off-
Peak : $9,216

From Alaris’ EQUATE ERMS Module
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Maintenance vs. Technology

Cumulative Energy — 24 Hours

Faulty Door Seal D
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Chill Water Reset

HVAC CHILLED WATER INCREASED 6°F

AC PLANT AVG LOAD: 88.4 KW
AC PLANT AVG LoAD: 80.6 KW
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IT Space Temperature Recommendation

ASHRAE PSYCHROMETRIC CHART NO 1
NN A T revsa n»
SN R B2 INEMN OF M ALY

Syt ‘BN

'SEA LEVEL

Wet Bulb Temperature (“F) - slanted
Dew Pont Ternperature (°F) - horizontal

Recommended
Class 1 and Class 2
Operating Enviranment

|

Genurally accepled practice for
Telecommunications Central Office
{lower RM imit not defined n Telecom)

 S— ]
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Humidity Ratio  Pounds Moisture par Pound of Dry Air

Alkwmbl: Ciass 1 Opersing
Ermvronment (for Reference only)

T

a0 a0
Dry Bulb Temperature (°F)




Power (kW)

Refrigerated Sea Water Compressor:
Power VS. Compressor Discharge Pressure

35
180 PSI: $18,000 Fuel /2,000 hrs of operation
30 o
160 PSI

25

140 PSI:

$13,800 Fuel/2,000 hrs of operation
15

10:22

10:24 10:27 10:30 10:33 10:36 10:39 10:42 10:45



Culture: Reduce heating and
cooling at the same time

»AC on
»Reheat at 90F

»Doors Open
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