A Comparison Between the Cost To Produce Power Using An Engine Alternator and a D-400 Wind Generator 
 If you are not a cruising sailor, and only use your boat a few weeks per year the information below is probably not as meaningful. However if you are, and have to make your own electric power rather than being plugged in to the grid, It may well be. The following calculations were made using a hypothetical 100 amp hour per day usage, and an assumed 500 engine hours per year. Of course if your usage is greater the numbers change proportionally. 
A survey of several dealers indicates that the average yearly cost of the engine typically found in a sailboat equipped with a high output alternator and regulator including maintenance amortized over 15 years is about $1000.00 per year, assuming 15 year or 7500 hour life. 
 

Yanmar engines from 21-54 horsepower average cost is $10,200.00. A Balmar 60-YP-100 package consisting of a 6 series 100 amp alternator, a MC 612 regulator and alternator/battery temperature sensors will add about $ 1000.00 to the installation and maintenance will be about $250.00 per year for oil, filters, belts, zincs, antifreeze etc. Not counting any labor if you do not do the work yourself. 
Total cost for 15 years, $15,000.00
$15,000/7500 hours = $2.00 per hour operating cost not including fuel.  

1.93 horsepower is required to produce 100 amps in a perfect world. 
 100 amps x 14.4 volts = 1440 watts. (1440 watts/746 watts per horsepower) = 1.93 horse power. However the world is far from perfect, in reality it will take at least twice that amount of power or 3.9 horsepower to produce our desired 100 amps because of alternator/battery inefficiency and belt loss.   
 A new diesel engine or one with relatively low hours and in good condition will use 0.44 pounds of fuel per hour to produce 1 horsepower. (0.44lbs x 3.9 HP)  =1.7 lbs/horsepower hour. Diesel fuel averages about 7.2 pounds per gallon. (7.2 lbs per gal/1.7 lbs) = 0.24 gallons per hour an older engine or one in not such good condition, will use even more so let’s round it to 0.25 gallons per hour   
 Let’s assume a hypothetical battery bank of 600 amp hours at the 20 hour rate. If we use 300 amp hours, (50% being the maximum we should discharge a battery), we need to return about 350 amp hours to satisfy the first law of thermodynamics (you don’t get anything for free). When it is hot our 100 amp alternator will produce about 84 amps at 4000 alternator RPM or about 1600 engine RPM assuming a 2.5 to 1 pulley ratio. 

(350 amp hrs/ 84 amps) = 4.2 hours to produce our desired recharge. (4.2 hrs x 0.25 gal) = 1.05 or about 1 gal per recharge of 350 amp hours $5.00 per gallon is a conservative estimate of diesel fuel cost throughout the world.  

 

Per hour cost of engine operation = $3.20 ($2.00 amortized engine cost + $1.20 fuel) 
  If you only use 100 amp hours per day, a low estimate, you will have to run your engine 4.2 or more hours every third day or 122 times per year at $3.20 per hour or $1600.00.  
A D-400 wind generator with regulator and diversion load costs about $2200.00 or less depending upon the choice of diversion load. Let’s assume that in a year you sail 25% 0f the time and sit the rest. 
In a 15 knot wind and operating half time or 12 hours per day the D-400 will produce 100 amp hours per day, or 84% of our required 115. As a practical matter, you should use less power when not underway and some cruisers report that the D-400 provides all the power they need.  If there is more than 12 hours of wind the amount of power produced goes up proportionally.
 But even if we still need to supplement with some engine time (a couple of solar panels wouldn’t hurt) we should only have to make about 15 amp hours pr day  or about 30-40 minutes of engine run time every 3 days.
100 amp hr per day usage x 1.15 =115 amp hours to be returned
100 amp hours from D-400 = 15 amp hour deficit

Again assuming a 600 amp hour battery bank discharged to 50% requires a 350 amp hour return.
350 amp hours/15 = 24  days between recharges at 50% or 15  days per year  x 4.2 hours of engine run time. = (64 hours x $3.20) = $204.00 per year 
 

D-400, a regulator and diversion load will cost about $2200.00 USD ($2200/ 10 years) = $ 220.00 per year or $1380.00 per year less than using your engine driven alternator, not to mention wear and tear.
In other words you will pay for the D-400 in about 1.7 years compared to using your engine. . After that it is free with no noise and it doesn’t smell bad. An additional benefit is prolonged battery life since we are not cycling as deeply 
 If for example we are using Rolls 4000 series batteries, (1350 cycles at 50% discharge), and we only discharge to 75%  battery cycle life will increase to over 2000 cycles. 
 If we add 150 watts of solar panels, we should get about another 60 amp hours per day so we are home free. The panels and regulator should cost about $ 800.00 and if we divide that by 10 years we have added $80.00 per year to the equation or a total of $300.00 per year as against $1600.00. Further since engine hours can be greatly reduced, maintenance costs and headaches will go down and engine life will go up.  
 This is not an argument against installing a quality high output alternator; someday you are going to need one, but with high fuel price, and environmental impact, the numbers listed above multiplied times thousands of boats is significant. 122 gallons of fuel per year multiplied by 10,000 boats is a staggering 1,220,000 gallons of fuel, or $6,100,000.00 at $5.00 per gallon.  But the real numbers are actually worse, as maximum diesel engine efficiency is only about 40%. The rest of the burned fuel is wasted as heat.
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