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Does anyone have specs available for a 1997 90hp Force engine? I am looking specifically for the weight of the engine. Re: Weight of 97 90hp ForceModel:1997 90ELPT Motor Type: Gasoline Volts (Electric Motors): Thrust (Electric Motors): Horsepower: 90 Cylinders: 3 Start Type: Electric Dry Weight: 285 Power Tilt and Trim: Yes Re: Weight of 97
90hp ForceThanks Rick! Just what I was looking for. Re: Weight of 97 90hp Forcerickdblboat -Is that available on-line? Re: Weight of 97 90hp ForceThanks, Roscoe! As a rule of thumb, the weight of outboard motors ranges from 22 pounds up to 1260 pounds. The average weight within each outboard category is as follows:Portable (2.3-20 HP): 29-
130 poundsMidrange (25-100 HP): 130-400 poundsHigh-performance (115-600+ HP): 370-1260 poundsIf you want to find out more about different outboard motor categories and compare their weight figures in one chart, this post is for you.We at PowerSportsGuide have compiled all you need to know under one roof!4 Factors That Affect the Weight
of an Outboard MotorThe weight of an outboard motor involves a lot of variables, including:TypeShaft lengthDisplacementAgeLets talk about each in detail!TypeDue to their simpler design, 2-stroke outboards are lighter than their 4-stroke brothers.As an example, a 2-stroke Yamaha 15 HP outboard weighs about 80-84 pounds while you can expect
the weight of a 4-stroke model to be in the ballpark of 111-132 pounds.Unfortunately, 2-stroke outboards are not marketed in the US due to EPA regulations.But if you are concerned about the weight of 4-strokes dont worry, as the latest models are much lighter than their outdated predecessors.Aside from base outboards there are special models
designed for certain conditions like saltwater or heavy-duty use.These purpose-built outboards can be slightly heavier than their standard equivalents.Also, high-performance outboards are designed with dual props, which also increases the overall weight.Shaft LengthOutboards are typically available with different shaft lengths, including short (15),
long (20), and extra-long (25).As one may expect, a longer shaft makes the motor slightly heavier.For example:2023 Mercury 5 HP 5MH (Short Shaft): 55 1bs.2023 Mercury 5 HP 5MXLH (Extra-Long Shaft: 59 lbs.DisplacementWhen it comes to outboard motors, the general rule is that the larger the displacement the greater its total weight.The lightest
outboards are portable (2-20 HP) models with 50-360cc power sources. They weigh anywhere from 22-130 pounds depending on the make and model.In contrast, outboards in the high-performance class displace between 2000-7500cc. These units generate a whopping 115-600+ HP and weigh anywhere from 370-1070 pounds.Between the two
extremes, you can find midrange (25-100 HP) outboards with 400-2100cc engines. You can expect their dry weight to be in the ballpark of 340-1260 pounds.AgeThanks to the development of technology, outboard motors have become lighter and lighter over the years.Example:2002 Honda BF90: 384 1bs2023 Honda BF90: 359 lbsDont forget about the
differences between an outboards dry and wet (or running) weight.The running weight is 105% of the dry weight, including the engine oil and the heaviest recommended prop.Lets drill into the details and talk about the weight of outboard motors in each of the major categories!How Much Do Outboard Motors Weigh?How Much Does a 2.5 HP
Outboard Motor Weigh?The lightest gas-powered outboard motors are arguably the 2.3-2.5 HP units, weighing from 29-61 pounds.The lightest models in this class are made by Honda and Suzuki as these units only weigh 29-31 pounds.How Much Does a 4 HP Outboard Motor Weigh?You can expect the dry weight of a 4 HP outboard motor to be in the
ballpark of 52-61 pounds.The lightest 4-strokes in this breed are manufactured by Suzuki with the dry weight of its 4 HP outboards starting at 52 pounds.How Much Does a 5 HP Outboard Motor Weigh?Since 4 and 5 HP outboards typically use the same power source, the dry weights in this class also range from 52 to 61 pounds.Even though they are
small and portable they offer a lot of power for small RIBs and dinghies.How Much Does a 6 HP Outboard Motor Weigh?6 HP outboard engines also belong to the 4-6 HP family, so their dry weight averages between 52 and 61 pounds.The drawback of these units is that they are more over-stressed than their smaller brothers in this category.How
Much Does an 8 HP Outboard Motor Weigh?If you are looking for more power, you should take a look at the 8 HP category.These outboards are de-tuned 10 HP motors. Therefore, they come with significantly larger 200-222cc, twin-cylinder engines that ensure much more torque and thrust.The dry weight of 8 HP outboards varies between 82 and
114 pounds.The lightest models are made by Mercury and Tohatsu, while the heaviest are designed by Honda.How Much Does a 10 HP Outboard Motor Weigh?Depending on their make and features, the weight of 10 HP outboards varies greatly.The dry weight in this class starts at around 90 pounds and climbs up to 128 pounds.If you are deciding
between a manual or electric start, keep in mind that the latter adds 20-25 pounds to the overall weight.How Much Does a 15 HP Outboard Motor Weigh?The dry weight of 15 HP outboards is about 95-140 pounds. They are typically powered by 2-cylinder, 330-360cc engines.How Much Does a 20 HP Outboard Motor Weigh?20 HP models are
considered the largest portable outboard motors.They typically share their features with their 15 HP siblings, so their dry weight is almost the same (95-146 pounds).Although they are marketed as portable units, handling these heavy outboards is not easy, especially if you are alone!How Much Does a 25 HP Outboard Motor Weigh?Unlike their twin-
cylinder 15-20 HP relatives, 25 HP outboards are typically powered by 3-cylinder, 430-550cc engines.You can expect the dry weight of these models to be in the neighborhood of 130-172 pounds.How Much Does a 30 HP Outboard Motor Weigh?The dry weight of 30 HP outboards varies between 145 and 220 pounds.The majority of manufacturers use
the same triple engine in their 20-30-40 HP models.Yamaha is one of the exceptions as they market their 30 and 40 HP outboards with a significantly larger, 747cc triple engine.How Much Does a 40 HP Outboard Motor Weigh?40 HP outboards are the most powerful models in the 20-40 HP family. Just like their smaller siblings, these models weigh
around 205-220 pounds.One of the few exceptions is Mercurys 4-cylinder 50 HP engine, weighing 260 pounds. It is virtually a de-tuned 995cc, 50/60 HP model.Surprisingly, Mercury offers 40 HP outboards with both 3-cylinder (747cc) and 4-cylinder (995cc) power sources.How Much Does a 50 HP Outboard Motor Weigh?The dry weight of 50 HP
outboards varies between 210 and 270 pounds.The engines of these models are typically 3- or 4-cylinder engines, displacing between 800-1000cc.How Much Does a 60 HP Outboard Motor Weigh?Its safe to say that 60 HP outboards are very close to their 50 HP siblings.These motors are typically the largest 3-cylinder outboards with 940-1000cc
displacements, but you can also find some 4-cylinder units in this class.Therefore, their dry weight also falls into the range of 240-285 pounds.How Much Does a 75 HP Outboard Motor Weigh?The dry weight of 75 HP outboards varies between 350 and 400 pounds.These models are exclusively powered by inline 4-cylinder, 1500-2100cc engines.How
Much Does a 90 HP Outboard Motor Weigh?90 HP outboard motors are basically equivalent to their 75 HP siblings, so its no surprise that their dry weight also ranges from 350-400 pounds.How Much Does a 100 HP Outboard Motor Weigh?Belonging to the 75-115 HP class, 100 HP outboard motors also weigh from 350-400 pounds.These are
considered the largest models in the midrange outboard category.How Much Does a 115 HP Outboard Motor Weigh?We can see huge differences in the weight of the 115 HP outboard motors (370-500 pounds).The reason for these differences is that some 115 HP motors come with over-stressed 75-100 HP engines, while others use a de-tuned 135-
150 HP power source.As you can expect, the latter configuration offers higher reliability and durability.How Much Does a 140 HP Outboard Motor Weigh?140 HP outboards are often more powerful variations of their 115-135 HP brothers.Thus, the dry weight of these 4-cylinder, 2000-2350cc outboards is from 410-500 pounds.How Much Does a 150
HP Outboard Motor Weigh?In most outboard lineups, the 150 HP class includes the most powerful 4-cylinder engines.The dry weight of a 150 HP outboard motor can be anywhere between 450 and 530 pounds.How Much Does a 175 HP Outboard Motor Weigh?175 HP outboards can be powered by either 4-cylinder in-line, or 6-cylinder V engines
displacing between 2850 and 3471cc.Due to their heavy big-inch engines, the dry weight in this class starts at 475 pounds and goes up to 600 pounds.Above this power range, most of the manufacturers use larger-displacement, V6 V12 engines in their outboard motors.How Much Does a 200 HP Outboard Motor Weigh?175 and 200 HP outboards
often share the same features, so outboards this class also weigh anywhere from 475-625 pounds.How Much Does a 250 HP Outboard Motor Weigh?You can find some big boys in the 250 HP category with 3600-4600cc V6, or V8 engines.The dry weight of these outboards is from 510-660 HP, 35-40 pounds more than their 200-225 HP
counterparts.How Much Does a 300 HP Outboard Motor Weigh?Depending on their design and features, the weight of 300 HP outboards varies widely.One of the main reasons for this weight increase is the dual prop setup, which has become more prevalent in this class.As an example, single-prop Suzuki 300 HP outboards weigh from 580-660
pounds, while their dual-prop equivalents weigh 730-800 pounds.Single-prop 300 HP models from other manufacturers also weigh anywhere from 510-600 pounds.Aside from the additional prop and its drive system, another reason why these dual-prop outboards are heavier is their bigger displacements.In other words, a dual-prop 300 HP is often a
de-tuned 350 HP, while a single-prop motor in this class is typically an over-stressed 250 HP.Consequently, a 300 HP outboard can be powered by either a V6 or V8 engine (4000-4600cc) and weigh anywhere from 510-800 pounds.How Much Does a 400 HP Outboard Motor Weigh?You can only find a few 400 HP outboards in the marketplace like the
Mercury Verado 400.Thanks to its supercharged configuration, the dry weight of this V10, 5719cc outboard is only 695 pounds.How Much Does a 500-600 HP Outboard Motor Weigh?Besides the 400 HP model, you can find 500 and 600 HP outboards in Mercurys Verado line.Both of them share the same supercharged, 7554cc, V12 power source rated
at 500 and 600 HP.The dry weight in both classes starts at a whopping 1260 pounds.Outboard Motor Weight ChartFor your convenience, weve compiled the weight figures of the most common categories into one Outboard Motor Weight Chart:(Dry weights, based on production 4-stroke outboard models)HPDry Weight (lbs)2.3 HP29-31 1bs.2.5 HP30-
60 1bs.3.5 HP40-45 lbs.4 HP50-60 1bs.5 HP50-60 1bs.6 HP50-60 1bs.8 HP80-115 1bs.10 HP80-130 1bs.15 HP95-140 1bs.20 HP95-150 1bs.25 HP130-170 1bs.30 HP145-220 1bs.40 HP205-260 1bs.50 HP210-270 lbs.60 HP240-285 1bs.70 HP255-355 1bs.75 HP350-400 1bs.80 HP350-400 1bs.90 HP350-400 1bs.100 HP350-400 lbs.115 HP370-500 1bs.135 HP485-
500 1bs.140 HP410-500 1bs.150 HP450-530 1bs.175 HP475-600 1bs.200 HP475-625 1bs.225 HP475-625 1bs.250 HP510-660 1bs.300 HP500-800 1bs.350 HP700-800 1bs.400 HP690-700 1bs.425 HP925-1000 1bs.500 HP1260 1bs.600+ HP1260 lbs.Disclaimer: This chart is for informational purposes only! For more information, please check the official
factory manuals.Takeaway FAQs About Outboard Engine WeightAs a takeaway, weve answered the most common questions on the topic!How Much Does a Portable Outboard Motor Weigh?As a rule of thumb, a portable outboard weighs anywhere from 22-130 pounds. These models are typically powered by single- or twin-cylinder, 50-330cc
engines.How Much Does a Midrange Outboard Motor Weigh?Midrange outboards typically feature 3- or 4-cylinder, 400-2100cc engines rated at 25-100 HP.The dry weight in this class varies between 130 and 400 pounds.How Much Does a High-Power Outboard Motor Weigh?High-Power or large-size outboards enjoy 2000-5600cc, 4-cylinder inline, or
V6-V12-cylinder engines rated at 115-600+ HP.These models typically weigh from 340-1260 pounds depending on the model and its features.Which Outboard Motor is the Lightest?The lightest outboard motor with a gasoline engine is the Honda BF2.3 with a dry weight of 29-30
pounds.References:Yamahaoutboards.com/Mercurymarine.com/Tohatsu.com/Marine.honda.com/Suzukimarine.com/ 3.5 THRU 45 HP 50 THRU 85 HP 90 THRU 150 HP MODEL NUMBERS Please review our Warranty, Returns & Refunds policies before you place an order. DISCLAIMER The information provided on these pages is correct to the best of
my knowledge, however the MasterTech makes no warranty, express or implied, regarding the use of, results of, or liability created from, application of this data. This information is disseminated in good faith, however MasterTech assumes NO LIABILITY whatsoever in regard to this service. The information, software, products, and services published
on this web site may include inaccuracies or typographical errors. Changes are periodically added to the information herein. Mastertech may make improvements to this site at any time. Parts ordered from this website may or may not be in dealer stock at the time of order. Thank you for reading. OEM Force Outboard Boat Motor Literature Auto-
redirect to download after payment, and link sent to your PayPal email address Price: $10.98 Secure Payments Through PayPal Our Manuals are Scanned "out-of-print" Factory OEM Marine Outboard Boat Motor Owner-Parts-Service Manuals and Catalogs in .pdf format. Force Service Manual ID # 90-823267 Manual Format: .pdf document Manual
Contents: 390 Pages Download File: 49.5 mb Engine Type: 2-Cycle Model Year: 1992-1994 See Manual Application Survey Below Horsepower - and - Models 90HP & 120HP 1992, 90, 906A92A, 908A92A, 908F92A, 1992, 90, 906F92C, 906E92C, 906X92C, 908F92C, 908E92C, 908A92C, E000001-E009499 1993, 90, E009500-E031999 1994, 90,
E032000 & Up 1992, 120, 1201E92A, 1201A92A, 1201X92A, 1208A92A, 1208C92A, 1208E92A, 1208F92A, 1208X92A, 1201A92C, 1201E92C, 1201F92C, 1201X92C, 1201A92C, 1208C92C, 1208E92C, 1208F92C, 1208X92C, E000001-E009499 1993, 120, E009630-E031999 1994, 120, E032000 & Up Year HP 90hp Model # from-SN# Owner Manual
Parts Manual Service Manual 1992 90 906A92A 908A92A 908F92A 28718 28706 28716 90-819683 90-823424 90-823267 1992 90 906F92C 906E92C 906X92C 908F92C 908E92C 908A92C E000001-E009499 29050 29744 28943 29189 29209 28998 1993 90 E009500-E031999 90-819683930 1994 90 E032000 & Up 90-819683941 Year HP 120hp
Model # from-SN# Owner Manual Parts Manual Service Manual 1992 120 1201E92A 1201A92A 1201X92A 1208A92A 1208C92A 1208E92A 1208F92A 1208X92A 24243 24200 24170 24137 24400 24432 24136 23195 FOB4473-1 90-823644 90-823267 1992 120 1201A92C 1201E92C 1201F92C 1201X92C 1201A92C 1208C92C 1208E92C 1208F92C
1208X92C E000001-E009499 24617 24842 24634 24614 24617 24691 24798 24687 24689 1993 120 E009630-E031999 90-819683930 1994 120 E032000 & Up 90-819683941 Force Manual # 90-823267 Technical Specs pdf Directory: OEM Force Outboard Manuals - Select different year / model This is a great running 90 hp Force outboard engine
made by Mercury. This Force has the Mercury midsection, lower unit, power tilt and trim, and ingnition/electronics. This 90 hp Force was fully boat tested by us and it runs excellent. Compression on this motor is around 130psi. This 90 hp Force only weighs 2851bs which makes it ideal for boats that require light power. This engine has been used
mostly in freshwater. This 90 hp Force is set up for controls($150 extra). This is the perfect motor for your Small Boston Whaler, Carolina Skiff, Sailboat, use it as a kicker, use it as a back-up, Pontoon boat. use it on any boat that requires a 20" shaft. Learning the outboard motor weight is essential whether you are considering repowering your boat or
carrying the outboard around without a trailer.You will want the outboard motor weight to be within the safety level of the boats capacity plate as well as provide enough power to allow you to explore further.Here Ive listed the outboard motor weight from the most popular brands for your reference, so you will know the proper power range you
should be looking at.Looking for a portable motor with the lightest outboard motor weight possible?No worries. Weve also selected some lightweight outboard motors that allow you to comfortably carry any distance regularly. Be sure to check it out if you favor something light for your boat.Table of content:Editors Note: This post will update
regularly, trying to provide you with the most updated figures. You can bookmark this page for future reference.How much does a 9.9/10/25/50/115 hp outboard motor weigh? How heavy is a 20/50 HP outboard?Currently, the outboard motor weight can go from somewhere between 13 kg/29.5 lbs (the lightest) to 572kg/1260 lbs (the heaviest),
depending on the power range you are looking for.Here is an outboard motor weight chart that compares the weight among portable, mid-size, and high-power outboards.We include the electric outboard motor weight in a separate chart for your reference as electric outboards have become a more and more popular and viable solution these days,
providing sufficient power and range, especially for smaller boats.Electric Outboard Motor WeightCategoryHPDry WeightPortable3 HPAround 42 lbs / 19 kg (with integrated battery)6 HPAround 53 lbs / 24 kg (without battery)9.9 HPAround 79 lbs / 36 kg (without battery)Mid Size15 HPAround 99 lbs / 45 kg (without battery)30 HPAround 161 lbs /73
kg (without battery)60 HPAround 218 lbs / 99 kg (without battery)Combustion Outboard Motor WeightCategoryHPDry WeightPortable3.5 HP40 45 lbs (18 20 kg)6 HP50 60 lbs (23 27 kg)10 HP80 130 Ibs (36 59 kg)Mid-Sizel15 HP95 140 lbs (43 64 kg)20 HP95 150 lbs (43 68 kg)25 HP130 170 lbs (59 77 kg)30 HP145 220 lbs (66 100 kg)40 HP205 260
Ibs (93 118 kg)50 HP210 270 lbs (95 122 kg)60 HP240 285 1bs (109 84 kg)70 HP255 355 1bs (116 161 kg)80 HP350 400 Ibs (159 181 kg)90 HP350 400 lbs (159 181 kg)100 HP350 400 Ibs (159 181 kg)High Power115 HP370 500 lbs (168 227 kg)150 HP450 530 Ibs (204 240 kg)175 HP475 600 lbs (215 272 kg)200 HP475 625 1bs (215 283 kg)300
HP500 800 lbs (227 363 kg)400 HP690 700 lbs (313 318 kg)500 HP800 1095 1bs (363 497 kg)627 HP1260 lbs (572 kg)Data Source: ePropulsion, Yamaha, Mercury, Thohatsu, Honda, Suzuki official websites.Note: The outboard motor weight can be affected by a lot of factors, resulting in some weight differences for outboards with the same HP rating.
This is indicated by the weight range in the figure.Typical elements that factor into the outboard motor weight include the motor types (two-stroke or four-stroke), shaft lengths, brand, and age:Two-stroke outboards are lighter than four-strokes due to their simple design.Shorter shaft lengths contribute to a lighter outboard motor weight.Newer
outboards tend to be lighter due to the development of technology.The outboard motor weight can be different across brands as they might use different materials and technology.Comparing weight by brand can help you save time finding the lightest weight outboard motor at a certain power range.Here we compare the outboard motor weight of
three different power sizes (25/90/200 HP, representing small/mid/large size outboards) from six popular brands:Power RangeBrand List from the lightest to heaviest25 HP (Small Size)1. Mariner2. Mercury3. Yamaha4. Suzukib. Evinrude6. Honda90 HP (Mid Size)1. Mercury2. Suzuki3. Honda4. Yamaha5. Mariner6. Evinrude200 HP (High Power)1.
Mariner2. Mercury3. Yamaha4. Evinrude5. Suzuki6. HondaData Source: gomidwestfishing.comNote: You may find the outboard motor weight calculation has changed over the years, even with similar product models within the same brand.Thats possibly due to technological advancement. For example, the modern 4 strokes outboards are heavier
than their previous 2-stroke version. Also, there can be a difference in materials and measurement (dry weight vs weight with fluids and prop).Therefore, weve averaged the outboard motor weight of old and new models for each power range to provide a more accurate comparison between different brands.Looking for the lightest weight outboard
motor to reduce your hassles in use, packing, transportation, and storage?Be sure to check out our top 3 portable outboard motor recommendations that are easy to operate and manage with sufficient power for long range.Note: Here, by lightweight and portable, I mean a maximum outboard motor weight of 85 pounds (38.5 kg), which is the heaviest
model for a young man to comfortably carry around. Anything heavier than that, Id suggest a trolley if moving it more than a few meters on a regular basis.Spirit 1.0 Evo is one of the best selling portable electric outboard motors providing 3 HP equivalent power.Its designed for portability and easy transportation. It weighs only 44.1 lbs (20 kg) with
an integrated battery and tiller. Its lightweight, so you can easily lift up and out of your car, and onto and off of a transom without a trailer or a sack truck.There is an option of a bag set, making it even easier to pack up and carry it in and out of your car or truck frequently. The folding tiller allows you to quickly pack and deploy the outboard
motor.Coming with a light outboard motor weight, this portable outboard motor is also very functional with tons of advanced features:Its quiet and clean with low maintenance required, thanks to its nature of being electric-powered.Featuring a 1276 Wh large integrated lithium battery, you can go 22 miles at 4.5 mph, or go fishing all day long at
trolling speed (tested on a 12-foot aluminum boat).Besides that, it has a digital display to keep you informed on the battery status and a safety wristband that offers extra layers of safety. Hydrogeneration allows you to collect energy from natural resources to explore further.All in all, Spirit 1.0 Plus is the solution to go if you need something portable
to move you around easily (without the need of traveling long distances at top speeds).If you want a lightweight and powerful outboard motor, check out the Navy 3.0 Evo.It provides 6 HP equivalent power and weighs 53.6 lbs (24.3 kg) without battery and control. Using the bag pack (needs separate purchase), a young and fit adult can easily handle
it even for long-distance travels.The accompanying ePropulsion E-Series LiFePO4 battery promises high performance at a relatively lightweight and competitive price (as low as $0.5 per watt-hour).It allows you to go 35 miles (56.3 km) at the speed of 4.7 mph (7.5 kph) or trolling all day long (tested on a 12-foot aluminum boat with one E80
battery).You can control this lightweight outboard motor with either a remote (top mount, side mount, or dual remote controller) or a tiller, which allows for more flexibility in your control and operation.The Navy 3.0 Evo is a good addition to your boat if you want to spend a few hours on the weekend and packs up easily into your apartment.Further
Reading: Click to learn more about the benefits of LiFePO4 batteries.Still want more power and extended range? Check out the 9.9 HP Navy 6.0 Evo. It provides efficient and clean power for aluminum fishing boats, dinghies, daysailers and cruising sailboats.It weighs 36 kg (79.4 1bs) and can be handled without a trailer. Its nearly the highest
outboard motor weight if you want to comfortably carry the motor any distance regularly.In terms of performance, the outboard motor can reach a top speed of 15 mph (24.3 kph) on a 12-foot aluminum boat. At the speed of 5 mph (8 kph), it can go 45 miles (72 km) with one charge (using the ePropulsion E175 battery). Thats pretty impressive. Its
about 3 trips from the New York Aquarium to the Statue of Liberty.The Navy 6.0 Evo is a great choice if you want to have more fun on the water instead of an outboard motor thats too heavy to manage for each outing.For your quick reference, here we list some frequently asked questions with quick answers. If you have other confusion regarding the
outboard motor weight, feel free to let me know in the comment and I will get back to you asap.Generally speaking, its suggested to have between 40 and 25 pounds of weight for each horsepower.Typically, a 25 HP outboard weighs between 130 lbs and 170 lbs (59 kg 77 kg).A 10 HP / 9.9 HP can weigh between 80 lbs to 130 lbs (36 kg 59 kg)The
weight of a typical 20 HP outboard is somewhere between 95 lbs and 150 lbs (43 kg 68 kg).A 50 HP outboard usually weighs in a range from 210 lbs to 270 lbs (95 kg 122 kg).You may expect a 115 HP outboard to weigh somewhere between 370 lbs and 500 lbs (168 kg 227 kg).Generally, a 90 HP outboard motor can weigh from 350 lbs (159 kg) the
lightest to 400 lbs (181 kg) the heaviest. by James W. Hebert This analysis will compare two modern 90-HP outboard motors to see how their rated power, rated speed, and various combination of gear ratio and propeller selection can affect the boat speed that might be produced. We will rely on the published data from the manufacturer for all
measured values. To these values we will apply in a completely consistent manner a set of assumptions that is perfectly reasonable to predict a boat speed that might result. There is no claim made that our method will produce accurate results, however the results it does produce ought to be useful for making comparisons among the motors being
analyzed inasmuch as the method was applied equally and consistently. Mercury 90-HP FOURSTROKE The Mercury 90-HP FOURSTROKE is a modern four-stroke outboard motor. ("FOURSTROKE" is the model name used by Mercury, not to be confused with the four-cycle design of the motor.) Its published specifications are:Cylinders =
4Displacement = 1.732 literWeight = 399-lbs (for 20-inch shaft model) Power rating = 90-HP at 5,500-RPM midpoint of rated 5,000 to 6,000-RPMGear ratio = 2.33:1Source: Mercury website Evinrude 90-HP E-TEC The E-TEC 90-HP is a modern two-stroke outboard motor. Its published specifications are:Cylinders = 3Displacement = 1.295
literWeight = 320-lbs Power rating = 90-HP at 5,000-RPM midpoint of rated 4,500 to 5,500-RPMGear ratio = 2.0:1 or 2.25:1Source: Evinrude website Relationship of Torque to Horsepower It can be shown that horsepower is related to torque by the rotational speed of the engine's output shaft. The relationship is Power = torque * rotation rate / 5252
The factor 5252 is a scalar which accounts for the various units,which in this case are Power = horsepowerTorque = foot-lbsRotation Rate = revolutions per minute And thus we find that horsepower and foot-pounds are related byHP = (FT-LBS * RPM) / 5252 Cf.: From this we can also solve for torque if horsepower and rotational speed are known.
FT-LBS = HP X 5252 / RPMUsing this relationship we will compute the engine torque at the rated speed and horsepower for the two 90-HP motors. FOURSTROKE = 90 X 5252/5500 = 85.94 FT-LBS E-TEC = 90 X 5252/5000 = 94.53 FT-LBSThis may be a surprise, but the E-TEC produces more torque at its output crankshaft than the FOURSTROKE.
However, we now apply this torque to the gear case of the motor, and it is this output which will turn the propeller shaft. Gear ReductionBoth motors have a gear reduction. Here we will assume there is no loss in the gear reduction to simplify our comparison. Since the gear reduction decreases the rotational speed, it must therefore amplify the
torque at the output. We can scale the torque upward by the gear ratio. ThusFOURSTROKE = 85.94 * 2.33 = 200.25 FT-LBS E-TEC = 94.53 X 2.0 2.00:1 gear case; = 189.06 FT-LBS 5.56 percent less than Mercury = 94.53 X 2.25 2.25:1 gear case; = 212.69 FT-LBS 6.21 percent more than Mercury We see that the actual torque available at the
propeller shaft to turn the propeller is quite close in all three cases, varying roughly by about five to six percent depending on which gear ratio is used for the E-TEC. If we select the 2.25:1 gear ratio for the E-TEC so that it is more comparable to the FOURSTROKE, we see the E-TEC develops more torque. And, correspondingly, if we select the 2.00:1
gears for the E-TEC, it develops less torque. Torque is the force that will actually allow the propeller shaft to turn a propeller. In general about a propeller we can say that the larger its pitch, the harder it is to turn. So torque is thus a measure of propeller pitch that an engine can turn. From some test data we know that the FOURSTROKE has
sufficient torque to turn a 20-inch-pitch propeller, so we can infer that the E-TEC with 2.25:1 gears and more torque can certainly turn at least a 20-inch-pitch propeller, and possibly one 6-percent larger, or about 21-inch-pitch. We can also infer that the E-TEC with 2.00:1 gears can turn a propeller about 5-percent smaller in pitch, or about a 19-inch-
pitch propeller. Therefore we will use these pitch values to predict performance. Propeller Shaft Speed We have not consider the propeller shaft speed. The speeds are different, and must be accounted for in our comparison. Assuming as we have that the engines reach the mid point of their rated speed range for their horsepower, we use that as the
input speed to the gear reduction. The output or propeller shaft speeds are thus:FOURSTROKE = 5500 / 2.33 = 2360.5 RPM E-TEC = 5000/ 2.0 = 2500 RPM 2.0:1 gear case; 11.76 percent faster than Mercury = 5000 / 2.25 = 2222 RPM 2.25:1 gear case; 5.86 percent slower than Mercury Boat Speed If we assume we have propellers which are of
equal efficiency and differ only in pitch we can project a certain boat speed by using the propeller shaft speed for each engine and applying it to the pitch of the propeller which we assume would be used. In actual practice, there is some SLIP factor, so we here arbitrarily assign the same SLIP factor of 10-percent to all cases. Now we can estimate the
boat speed:FOURSTROKE = 20 * (2360.5/1056) * (1-(SLIP/100)) = 40.23 MPHE-TEC = 19 * (2500/1056) * (1-(SLIP/100)) = 40.48 MPH 2.0:1 gear case = 21 *(2222/1056) * (1-(SLIP/100)) = 39.77 MPH 2.33:1 gear caseThe results are quite interesting. They show the predicted performance of the various combinations of engine design, gear reduction,
and propeller pitch all produce about the same result for potential speed. The FOURSTROKE and E-TEC differ by no more than 0.25 to 0.46 MPH. This is a variation in speed of one-percent or less. Considering that the two engines are rated to have the same power, this is not particularly surprising. A boat's speed is proportional to the power of its
engine. This outcome is based on a consistent analysis, and it uses as its basis the manufacturers' published data for power and rotational speed. From that we have deduced torque, fitted appropriate propellers, and spun them via the associated gear reduction, ultimately discovering a predicted speed. Of all the assumptions made in this analysis, the
only one which is perhaps somewhat controversial is the relationship of propeller pitch to torque needed to turn it. I am quite certain that these are proportional, although here I have assumed a linear relationship which may not be entirely accurate. However, like all the other assumptions, it has been consistently applied. Other factors which could
influence these results which have not been considered include differences in the gear case and engine weight. Transmission of power through a gear case will cause some loss due to the energy needed to turn the gears. In general, a gear case with a larger reduction ratio may have higher losses. This has not been accounted for in this analysis, but
may lead to reduced power output as the gear ratio become larger. Boat speed is generally inversely proportional to weight, and thus a heavier engine will tend to slow a boat. The difference in the weight is approximately 80-lbs. This influence has not been accounted for in this analysis. Comments or Questions If you have a question about this article,
please post it tothe message thread in the PERFORMANCE forum reserved for that purpose. DISCLAIMER: This information is believed to be accurate but there is noguarantee. We do our best! The page has been accessed times.Copyright 2007 by James W. Hebert. Unauthorized reproduction prohibited!This is a verified HTML 4.0 document served
to you from continuousWaveURI: modified: Author:James W. HebertThis article first appeared December 28, 2007.
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