CASE STUDY 5 REEL MOWER VERSUS GAS MOWER

ATLANTIC ECOWORKS, OCTOBER 2010

JUIMMARY

A reel mowercan bea practical and
environmentallyresponsible alternative ta gas
powered mower formaintainingalawn of up to %
acre in sizeln comparison t@ gaspowered
mower, areel moweris quieter, safer less
expersive to operate and maintajmealthier to
use,and emissiondree.

This case studgompakesthe use ofa 2Ginch reel
mowerto a2l-inch gaspowered mower(see
Photo 1)on a lawn slightly less thanéf.anacrein
size. Most of theinformationusedin the Photo 1: Reel and G&owered Mowerg
comparisoris objective having beembtained
from measurements oderived from calculations.

As perTable 1to the right,the reel mowelhas Table 1.Mower Compansorﬁummageel Gas
desirable characteristida someimportant Category Viawar | Viewer
categories Its light weight makes it very Weight (Ibs) 32 71
manoeuvrable and easy to handle. Itis not as wide | Cutting Width (inches) 20 21
as the gapowered mower, so it will take Effective Cutting Width (inches)  17.7 195
marginally longer to mow the lawn busing itwill Average Time to Cut Lawn (mil 57 53
be a quieter and safer experience. As the reel Blade Tip Speed (miles perhouy 6.8 191
mower does not cosume fossil fuels, there will (kilometres per hour) 11 307
never be a need to visit the local service station Annual Gasoline Consumed (L) 0 16
andi KS NBSt Y2 avlil NaDcantriputdS NI | AngahCOEmissions (kg) 0 38

to climate change or air pollution.

DETAILS

1. YardworksReel Mower

Weighs 32 pounds, 5 blade reel is 20 incloes),
mower purchased in 2006 fapproximately
$120 plus taxes

2. CraftsmanGasPowered Mower

Weighs 71 pounds, 21 inébngblade, 6.25
horsepower engine, mower purchased in 2000
for $299 plus taxes.

3. Method

The size of the lawn is 0.22 ac(ese Photo 2, to
the right). Itwas mowneighttimes,four times
using the reel mower anfbur timesusing the
gaspowered mower.
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Photo 2: Lawn Cut with Reel Mowef:
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For each mowinghte time to cut the lawn was
recordedas werethe steps takerfusing a

pedomete). As is theoperatorQa LIN#tIO G A OS =

each mowingthe back and forth passes of the
mower were alternated (or crissrossed)that is,
the mower was pused back and forth heading
eastandwestfor one mowing and then pushed
back and forth heading northnal south for the
nexttime the lawn was mowedAlso,by
counting thenumber of passes takewver a fixed
perpendicular distance, theffective cutting
width of each mowewas determined

For the gagpowered mower, the amount of
gasolineconsumed was determined by filling the
tank before mowing and then measuring the
volume of gasoline required to refill the tank
after mowing.

4. Results and Discussion
Data and calculations in support of this section
are provided imAppendix A.

1 Thegaspowered mower has a marginally
wider effective cutting width.
Theeffective cutting width ECWDf each
mower is theblade or reelengthless the
amount of overlap that occurs between
successive passéeng grips ofuncutgrass
make it easy to identify a lawn where passes
were notadequatelyoverlapped. The
significance othe ECWs thata higher ECW
meansfewer passesf the mowerare
necessanand less time will be spent
mowing the lawn

TheECW of the reel mwer wasdetermined
to be17.7 inches which is 89 percent of the
20 inch reelengthand the ECW of the gas
powered mowemwas19.5 inches which is 93
percent of the blade length. Because the
gaspowered mower has a longer blade, it
would be expected to hava greater ECW
however, on a proportiondbasis there is

not muchdifference between the two
mowers.

T It took marginally longer tomow the lawn
using he reel mower
Based on the available data, it took an
average o067 minutes to mow the lawn
usingthe reel mower(see Photo 3and

53 minutes using the ggmowered mower
(see Photo 4)It should be recognized that
mowing time can be influenced by many
variablessuch agyrass length, ambient
temperature, anceventhe energy level of
the uset

The reel mower delivers greater health
benefits.

In addition to taking a few extra minutes to
mow the lawn, using eeel mowerwill also
necessitate mowing the lawn more
frequently(so as to avoid excessively high
grass which can be difficult to qutOver a
mowing season, it has been estimated that
36 hours will be spent mowing the lawn
using the reel mower compared to 19 hours
using the gagpowered mower. However,
spending more time exercising in this way
will translate into 2.6 pounds of weighiss
for a 190 poungerson orl.8 poundsof
weight loss for a 130 pound person.
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Perhaps more importantly, by using a reel pollution controls found on large engines
mower,the operatoravoidsinhalingany of such as are used for automobilesccording
the exhaust fumes generated by a gas G2 GKS |/t Sy dtahddid @B dzy RI
powered mower- fumes which have been mower can emit the same amount of
shown to contan 26 types of polycyclic common air pollutantsn one hour as driving
aromatic hydrocarbons, carbon monoxide, a new car for 50@ilometersé® As per the
methane, nitrogen oxide and smoke information in Appendix A, it is estimated
particles: Interestingly, pople tendnot to the gaspowered mower would be usetd
try to avoid lawn mower fumeslthough hours per yeawhich is the air pollution
theywould likely take immediate measures equivalentof driving a new ca9,500

to avoid inhaling angther types of engine kilometersc the same distancas making a
exhaust. return trip from Prince Edward Island to

Lake Louise, Albext

1 The reel moweroes not contribute to
climate change
The reel mower desnot consume any
gasolinewhile the gaspowered mower
consumed an average off@litres per
mowing for an estimated seasonal
consumption ofL6 litres of gasoline (The
four-stroke engine of the gagowered
mower ha a separateoil reservoir,so, in
fact, it also consumes olbhut this was not

measured in the casgtudy.) Since eaclitre B ot
of gasoline consumed produces 2.4 Photo 6: Lake Louise, Alb 5

kilograms of carbon dioxid&8 kilogramsof
carbon dioxidavould be producd over a

mowing seasoiffor the 0.22 acre lawn 9 The reel moweris probably safer than the

shown in Photo 5, beloyv While this may gaspowered mower. _

not seem likemuch,lawn mowergand lawn Theblade tipspeedfor the reel mower i$.8

tractorsand gaspowered trimmersarein miles per houand 191 miles per hour for

commonusage and in many caseg used the gaspowered mower.AIthough high

to maintain lawndar larger than the one blade speeds serve as the basis for the

featured in this case study. quality of cut for gagpowered mowers, they
also present a safety hazard as per the

1 The reel mower does not contribute to air following statistics reported on the

pollution. MacLeans.ca wasite.

The reel mowealsodoes not produce air o @n 2007, as many as 500 Canadian

pollution. In contrast, thegaspowered children were injured in lawn mower

mower produces air pollution continually, accidentsc about 16,000 in the United

and, because it is a small engine, it lacks the States.

Photo 5: 0.22 Acre Lawn
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o In 2007, 80,000 adults were treated for
lawn mower injuries, includingften,
severed toes and fractures, in American
hospital emergency rooms.

. S0lFdzaS 2F (GKS NBSt

speed, it is virtually impossible for it to

throw an object. In fact, even an object as

smallas a pencil sized twig can bring the reel
to an immediate halt(Reel mowers cannot
be used for mulching leaves or twigdyhen
the person pushing a reel mower stops, the

rotating reel also stopsf, at most,makes a

few revolutionsif there is minimal friction

with the bed knife) This beinghe case, the
reel would have insufficient momentuto
inflict damage on the foot of a person
wearing sneakers or boots.

If through some remarkable acrobatic
manoeuvre, a person was ablegtop
pushing the reel mower and quicklyserta
finger into thereel,the worstoutcome
might bea minor cut (The author of this
case study knowsvo people who have
sustainednjuries while usingiaspowered
lawn mowes: one persorslipped while
mowing a slope and loseveral toes on one
foot and the otherpersonhad a piece of
metal embedded in hikegafter it was
thrown by the bladeof the mower)

The gagpowered mower provides a
marginally higher quality cut.

The quality of cut was marginally better
using the gagpowered mower. The reason
for this is thaf unless the blade of the gas
poweredmoweris bentor exceedingly dull,
or one ormore wheelsare at different
heights, itisdifficult not to achieve a good
cut. In particular, the cutting portion of the
rapidly rotating blade makesultiple passes
overeachindividual blade of grass so that
it is missed with the first pass the blade it
will likely be cut with a subsequent pass.

The blade of the reel mower, as previously
indicated,rotates considerably slowemd
only has one opportunity to clany
individual blade of grass; hencemassed
blade of grass witontinue to grow untithe
next mowing. This is not to say that a lawn
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maintained using a reel mower can be
identified by its inferior look, but it is to be
recognized that a reel mower mayiss

blades of grass here and there.

of F RS GALJ

It is critical to the performance of a reel
mower that it be properly adjusted. The gap
between the reelnd the bed knife mudte
not too large otherwise the mower will not
cut the grass (although this will make the
reel mower exceptionally easy to push!). On
the other hand, if thebed knife is bearing
tightly against theeel, the reel mower will
likely cut every blade of grass but will be
difficult to push.

It is important then,to adjust thebed knife
relative to thereel so that the grass blades
are cut yet the reel mower remains easy to
push. A prerequisite to this level of
performance is ensuring that the reel blades
are sharp (The blades of ost reel mowers
can be sharpened using a process called
back lapping.)

The ease with which a mower can be pushed
RSLISyRa y244 2yfteée 2y
characteristics but also on the slope and
roughness of the lawn and the lengiind

type of the giass. In this case study, it was
judged that it was slightly easier to push the
gaspowered moweron level surfacebut,

due toits heavier weight, more difficult to
push up slopes.

The factor that most influences the effort
required to push a reel mowes the length

of the grass longer grass takes more effort
to cut, which is why someone using a reel
mower may mow their lawn more
frequently than someone using a gas
powered mower. (Itis recommended that
you never cut more than the toghird of the
grass blades at a time so mowing more
frequently is actually better for your lawn.)
Regardless of any extra effort required to
use the reel mower, it is likely your body will
adjust so that after a few weeks, you may no
longer notice any difference.

P
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1 In addition to requiring fitups with gasoline,
the engine of gaspowered mower will
require periodicmaintenancethat may
include changing the oil, adjusting the
carburetor, replacing the spark plug,
replacing the fuel filter, or replacing the air
filter. These and other maintenance tasks
may be within the technical capability of the
owner, or it may be necessary to obtain
professional assistance. With a reel mower,
it is necessary only to periodically sharpen
the blades and ensure the bed knife is
properly adjusted. Both tasks can be
performed by almost anyone who has the
interest in so doing.

1 People with large lawns (greater than %2 acre
in area)generallyuselawn tractors to mow
their lawn and for certain, seel mower
would notbe a practtal alternative
However,it is possible tgraduallyreduce
the size ofyourlawn by displacingparts ofit
with native shrubs and trees. This waidit
only reduceits area toa size manageable for
a reel mowerbut will also createvildlife
habitat (seePhoto 6, belowwhich was
taken inthe corner ofa backyard in
Charlottetown)

Fromthe perspective of@abon dioxide
emissions, the area has been transformed
from being @ environmentaliability (in that
fossil fuels were being consumed to keep i
maintained to being a environmental
0SYSTFAL AY
where the vegetatiorhas been allowed to
grow andwill annually absorb more carbon

dioxide thanit produces.

5 PPN Orgeps\yIp 60

OKFG AG Aa

age5

In addition to the visual privacy the area
affordsthe homeownes, it also serves amn
urbanexample that contrary to common
practice,it is not necessarfor homeowners
to maintain all of their propest as lawn. If

a similaralbeitrural example, lhe 0.22 acre
lawn in this case study is but a small portion
of the 14.7 acre property on which the
house is locateql.

Because the wheels of a reel mower are
positioned on either side of the reel outside
of its cutting path, it is not possible to mow
as close to walls or trees as with a-gas
powered mower. Mis mearsthat
somewhatmore time may have to be spent
trimming - a task that can be accomplished
with a quality set of longnandled shears
(and without generating any emissions).

It is interesting thabur lawn care
practicesusuallyembodycharacteristics
opposite to what we seek and firehjoyable
when we spend leisure timen our lawns.
That is, the way we take care of our lawns
frequently creates noise, dust, and
pollution. Fortunately, it does not have to
be this way.lIt is enfrely possible to
maintaina residentialsizedlawn without
having to rely upon fossil fuel powered
equipment.Using a reel mower israajor
part of this maintenance and provides a
completelydifferent experience from a gas
powered mower. Iho longer beomes
necessaryo wear hearing protection,
handle gasoline and oil, ordmathe in
exhaust fumes while mowing.

The concentration of carbon dioxide in our
atmosphere is now approaching 390 parts
per million (ppm) and is ineasing at a rate
of 2 to 3 ppm per year. Many scientists
suggest that the maximum carbon dioxide
concentration that we can temporarily
sustain without risking irreversible climate
havoc is 450 ppm after which time we must
immediately reduce concentratiorte 350

ideratig\n f.this, the
emissiondree reel ?rfow%rells a)?elp%nsible
environmental choice.

P
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point in time when global oil production will
peak and then begin to decline. (Asamt

of reference, domestic oil production in the
'YAGSR {GFrdaSa LISKHTSR
the countryhas since been a néanporter of
oil.) Some within the oil industry believe we
are nov entering the era of peak gibthers
believe it will begin whin a decade or two.
However, nobody believes that oil (which is
a nonrenewable and finite resource) cére
pumped from the groundhdefinitely. This

is anissueof immense proportios because
almost every aspect of our society is
dependent on a contimal supply of
inexpensive oil.

In view of thisgcontinuing to ©nsune fossil
fuelsfor the purpose of maintaining lawns
seems rather frivolous. At some point in the
not too distantfuture, it isentirely possible
that that same energygould be putto much
better usein helping to prepar®ur society
(and economyfor acarbon constrained

post peak oil era.

The author of this case study has been using
a reel mower since 2004 and would never
consider going back to a gpswered

mower. In 2009he went totally emissions
free with his lawn maintenance practices by
replacing his electritimmer with a set of
long-handled shears.

A 86. @eacfiston (i 2
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Thegaspowered mower haswo primary
advantage®ver the reel mower the high blade

tip speed makes easy to obtain an excellent cut
A yandits [owes allows the usedomonedexibilityyinR

deciding how often the lawn has to be mown.

Otherwise as per Table 2, belowhe reel mower
offersmany advantages over the gpswered
mower (mostof whichthe author ofthis case
study considersnore important than the
advantages of the ggsowered mowe}.

Table2: Mower Advantages

Reel Gas
Does the Mower Mower Mower
Generally provide a high Only Yes
quality cut? when

properly
adjusted

Allow the lawn to be cut No Yes
infrequently?
Operate without consuming Yes No
fossilfuels?
Operate without creating air Yes No
pollution?
Operate without contributing Yes No
to climate change?
Operate without creating Yes No
noise pollution?
Operate without creating Yes No
dust?
Operate without posing a Yes No
potential safety risk to the
operator?

Additionally, the reel mower is less expensive to
own and operate, healthier to use, and provides

the operator with a far more pleasant expenice
than can be obtained using a gaswered
mower.

P



Atlantic EcoWorks Case StuslyReel Mower vs. Gas Mower age7 P

AppendixA: Data and Calculations

Al. Determiningthe Effective Cutting Width
The effective cutting width (ECW)edchY2 6 SNJ Aa G(GKS fSy3diGK 2F GKS Y246SNRDa
overlap between passed.he ECV¢an be determined by counting the number of passes made by the mower in a
certain area, measuring the widthot the length)of the area, and then dividg the width by the number of

passes. Less overlap between passes will provide a greaterttia®®fore, requiring fewer passes of the mower

and Iess_ time to mow the lawriTable 3, to the right_, Table3: Effective Cutting Width

summarizes the ECW data gathered as part of this cas Description Reel o

study. Mower | Mower

Theblades of thereel mowerare 20 inctes in lengtrand | No- of Passes when Mowing
the average ECW is 17.65 inch@erefore, the ECW is | North/South(Transverse

88 percent of the reel width (17.65/20 x 100 = 88 ;’ﬁasn‘;eeekt’)etwee” benchmarksy 75 68
percent). Effective Cutting Width (inchas | 17.8 19.7

It should be noted thagtbecausereel mowers are
constructed with theiwheels mounted outside of the No. of Passes when Mowing 78 71
NESt Qa Odzi dokpsSiblestd uldittie hekl (i | £ast/West (Transverse distance
track of the previous pass as a guide when making a newPetween benchmarks = 113.5
pass (doing so would leave a strip of uncut grass betwe,.I*?Et)

passes).In this case studyhe operator actually ies up Effective Cutting Width (inchgs | 17.5 192

¥ & S B & 3 S d . D 4 X & NnAeE AL ¢ & N A ¢ Ve 5 &
uKS SRHS 2-{,\ uKS 9,! N\RzEVN\Vl _\Z'g.“ﬁéplv\étu Ingﬁvlﬁth(m“f?ﬁ%“ 0945 2 9 5 NI
brush barwiththd Ay S 2% 0Odzi 3INJ aa EEWE Bercdhto ol aidihD Nega [T Toat t

pass to determine how much overlap there should be
between successive passes.

The blade of the gagowered mower is 21 inches in lengihd the average ECW is 19.45 inches. Therefore, the

ECW is 93 percent of the reel width (19.45/21 x 100 = 93 perc#ith the gaspowered mower, it is possible to
YFEAYAT S GKS 9/2 o6& LRaAAGAZ2YAY3TA GKS Y2rdoffovdhéa 2 GKI G| (K
G2dziaARSé 6KSSE GNFXO] FNRY (KS LINBGA2dza LI aaod

A2. Time Required to Mow Lawn

As per Tabld, to the right, nowing the lawn with thegas | Table4: Time to Mow Lawn

poweredmoweris marginallyfaster than with thereel Description Reel Gas
mower. This would be consistent with the somewhat Mower | Mower
narrower effective cutting width of the reel mower since | Mowing North and South (min) 57 53
more passes across the lavame required. t should be 57

noted, however, that there can be significant variances ipMowing East and West (min) 58 52
mowing time due, for exaple, to the outside o4
temperature the height of the grass since the last Average Time (min) 6.5 52.5

mowing, the time of day, and even the energy level ofaperator.

A3.Los MarginallyMore Weight Using a Reel Mower

A reel mower is the best choice for a person interested in losing body weight because the person provides the
energy not onlyto propel the mower forward but also to turn the reel. One of the realities of using a reel mower

is that the lawn will have tod(or at least should be) cut more often than if using agmasered mower. This is

mostly because the grass becomes increasing difficult to cut as it gets longer. On average, the author of this case
study uses his reel mower to mow the lawn every foaysl
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Therefore, with a reel mower, the lawn will be mown 38 times per season (150 days/4 days per mowing = 38
mowings). At 57 minutes per mowing, this equates to 36 hours of operation per s€&®&r57 minutes/60

minutes per hour = 36 hoursfor thegaspowered mower, the lawn will be mown 21 times per season (150
days/7 days per mowing = 21 mowings). At 53 minutes per mowing, this equates to 19 hours of operation per
season (21 x 53 minutes/60 minutes per hour = 19 hourkgrefore, theoperatorwill spend an additional 17

hours per season pushing the reel mower and this will lead to additional weight loss as pes, Tadhtav.

Table5: Additional Weight Loss Using Reel Mower

(Added 15% for extra effort)

Description 190 Ib Person 130 Ib Person
Calories Burned per Hour 410 281
Calories BurnedsingReel Moweffor 36 | 410 x 1.15x 36 = 281 x 1.15 x 36 7
Hours per Season 16,900 11,600

LessCalories BurnedsingGasPowered
Mower for 19 Hours per Season

410 x 19 = 7,800

281 x 19 =5,300

Additional Calories Lost

9,100

6,300

Additional Weight Lostlps)

2.6

18

Note: 3,500 calories have to be
burned to lose one pound of
weight.

Although the additional weight loss seems marginal, it must be remembered that a reel mower is far more
pleasant to use than a gg®wered mower and that perhaps the additional weight loss can be considered as a

fringe benefit.

A4.Seasonal Gas Consutignm

The gagpowered mower consumed 0.7d 0.79 litres of gasoline for two mownings &or average of 0.76 litres
per mowing. Therefore, over a season, 16 litres of gasoline would be consumed (21 mowings x 0.76 litres of
gasoline per mowing = 16 litre$ gasoline consumed). This corresponds to 38 kilograms of carbon dioxide
released into the atmosphere (16 litres of gasoline x 2.4 kilograms of carbon dioxide generated per litre of
gasoline = 38 kilograms of carbon dioxide).

(Note: The two mowingapon which gasoline consumption is based occurred in September when the grass was

growing slowly. Itis possible that if the data was gathered earlier in the season when the grass was growing more

quickly,the engine would have been under greater load andsumed more gasoline.)

A5. Equatingthe CQ Emissions of the GaBowered MowerEmissiongo CarTravel

1 002 NRAYy 3 {2

0 KS btdndakdyjas mawed cah2miyiie saing @mgunt oficbmmon air

pollutantsin one hour as driving a new dar 500kilometersé' (The reason for this is that lawn mowers lack the
sophisticated emissions control equipment found on automobiléfsthe gaspowered mower is used 21 times
per year and 8 minutes at a time, then it will be in use f® hours per year (21 x3minutes/60 minutes per

hour =19 hours).

This is equivalent to driving a new car 8&500kilometers (9 hours x500kilometers per hour of use 9,500
kilometers). In a geographic context, ieiguivalent tomaking a returrtrip from Prince Edward Island to Lake

Louise in Alberta






