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CALcULATE THe MeaN PisToN Speep, BMep, AND SpeciFIC Power OF THE SPARK-IGNITION ENGINES IN Figs. 1-4

(UNDERSTANDING THE PERFORMANCE METRICS OF SPARK-IGNITION ENGINES IS CRUCIAL FOR ENGINEERS, DESIGNERS, AND
ENTHUSIASTS AIMING TO OPTIMIZE ENGINE EFFICIENCY AND POWER OUTPUT. IN THIS ARTICLE, WE WILL EXPLORE HOW TO
CALCULATE THE MEAN PISTON SPEED, BRAKE MEAN EFFECTIVE PRESSURE (BMEP), AND SPECIFIC POWER BASED ON THE DATA
PRESENTED IN FIGURES 1-4. THESE PARAMETERS PROVIDE INSIGHTS INTO THE ENGINE'S OPERATIONAL CHARACTERISTICS,
EFFICIENCY, AND POTENTIAL FOR IMPROVEMENT.

INTRODUCTION TO KEY ENGINE PERFORMANCE PARAMETERS

BEFORE DELVING INTO CALCULATIONS, IT IS ESSENTIAL TO UNDERSTAND WHAT EACH PARAMETER SIGNIFIES:

MeAN PisToN Speep (M/s)

- REPRESENTS THE AVERAGE SPEED OF THE PISTON DURING ONE COMPLETE CYCLE.
- INDICATES THE ENGINE'S MECHANICAL STRESS AND POTENTIAL FOR WEAR.
- A CRITICAL FACTOR IN ENGINE DESIGN FOR BALANCING POWER OUTPUT AND DURABILITY.

BrAKE MeAN EFFecTIVE PressUrRe (BMEP) (BAR OR kPA)

- A MEASURE OF THE ENGINE'S ABILITY TO CONVERT THE PRESSURE IN THE CYLINDERS INTO USEFUL WORK.
- REFLECTS THE ENGINE'S EFFICIENCY, INDEPENDENT OF ITS SIZE.
- USED TO COMPARE ENGINES OF DIFFERENT SIZES AND CONFIGURATIONS.

SpeciFic Power (kW//L)

- POWER OUTPUT PER UNIT ENGINE VOLUME.
- A MEASURE OF THE ENGINE'S POWER DENSITY.
- HIGHER SPECIFIC POWER INDICATES A MORE EFFICIENT AND POTENT ENGINE DESIGN.

ANALYZING DATA FROM FIGURES 1-4

THE FIGURES TYPICALLY DEPICT ENGINE PERFORMANCE DATA SUCH AS POWER OUTPUT, ENGINE SPEED, AND PRESSURE
MEASUREMENTS. T O PERFORM CALCULATIONS, SPECIFIC DATA POINTS SUCH AS ENGINE SPEED (RPM)/ INDICATED POWER, AND
CYLINDER DIMENSIONS ARE NEEDED.

ASSUMING FIGURES 1-4 PROVIDE THE FOLLOWING TYPICAL DATA!
- EnaINe sPeep (N) IN REVOLUTIONS PER MINUTE (RPM)

- Bore (D) anD sTrokE (L) DIMENSIONS

- Power ouTPUT (P) IN kiLowATTS (kW)

- NUMBER OF CYLINDERS (Z)

- COMBUSTION CYCLE DETAILS



LET’S DISCUSS HOW TO DERIVE THE NEEDED PARAMETERS FROM SUCH DATA.

CALCULATING MEAN PISTON SPEED

ForMULA FOR MEAN PISTON SPEED

THe MeAN PISTON SPEED (V) IS CALCULATED AS:
\[V =2 \1iMes L \TiMes \rrac{N}{60} \]

\W/ HERE:

-\(V \) = Mean pisToN speep (M/s)
-\(L \) = STroke LENGTH (METERS)
- \(N\) = EncINe speep (RPM)

STeP-BY-STEP CALCULATION

1. CONVERT THE STROKE LENGTH FROM MILLIMETERS TO METERS (£.G., 90 Mm = 0.09 ™).
2. INSERT THE ENGINE SPEED (RPM) FROM THE FIGURES.
3. APPLY THE FORMULA TO FIND THE PISTON SPEED.

ExAMPLE CALCULATION

SUPPOSE:
- Stroke \( L = 90\, \text{Mm} = 0.09\, \Text{m} \)
- EncIne speep \( N = 3000\, \texT{RPM} \)

THEN:
\[V =2 \1iMes 0.09 \TiMes \Frac{30003}{603 = 2 \1iMes 0.09 \1iMes 50 = 9\, \Text{m/s} \]

THIS PISTON SPEED IS WITHIN THE TYPICAL RANGE FOR SPARK-IGNITION ENGINES, GENERALLY BETWEEN 10-20 M/S FOR OPTIMAL
PERFORMANCE.

CALCULATING BrAKE MEAN EFFecTIVE PressURe (BMEP)

UNDERSTANDING BMEP

BMEP IS A THEORETICAL PRESSURE THAT RELATES THE ENGINE'S POWER OUTPUT TO ITS DISPLACEMENT VOLUME. IT 1S
CALCULATED FROM THE BRAKE POWER AND ENGINE PARAMETERS.

FormuLA FOR BMEP

\[
\TexT{BMEP} = \rrac{(P_g \TiMes V_{p}DHL \TiMes Z \TiMes N}

\]



WHERE:
-\(P_g\) = BraAke POWER (kW)

-\(V_{p} \) = DISPLACEMENT VOLUME PER CYLINDER (M*)
-\(L \) = STrokE LENGTH (M)

-\(Z\) = NUMBER OF CYLINDERS

-\(N\) = Encine speep (RPM)

ALTERNATIVELY, A SIMPLIFIED FORMULA FOR BMEP IN BAR UNITS:

\[
\TexT{BMEP} = \rrAc{2 \Pi \TiMes P_B}{V_{p} \TiMes N} \TiMes \rrac{603}{2 \pi}
\]

BuT mMosT OFTEN, BMEP IS CALCULATED DIRECTLY FROM THE MEASURED POWER AND KNOWN ENGINE PARAMETERS.

STEP-BY-STEP CALCULATION

1. CALCULATE THE TOTAL ENGINE DISPLACEMENT:
\[V_{roTtaL}=Z\mimes V_{p}\]

2. DETERMINE BRAKE POWER \( P_B \) FROM THE FIGURES.
3. INSERT DATA INTO THE BMEP FORMULA TO FIND THE MEAN EFFECTIVE PRESSURE.

ExAMPLE CALCULATION

SUPPOSE:

- Brake Power \( P_g = 50\, \text{xW3} \)

- Bore \( D = 80\, \text{mm} = 0.08\, \text{m} \)

- Stroke \(L = 90\, \tex7{mm} = 0.09\, \TexT{M} \)
- Numger oF cYLINDERS \(Z =4 \)

- Encine speep \( N = 3000\, \TexT{RPM} \)

CALCULATE DISPLACEMENT VOLUME PER CYLINDER:

\[

V_{p} = \rrAac{\Pi}{4} \TiMes D*2 \Times L = \rrac{\P1}{4} \TiMes (0.08)"2 \TiMes 0.09 \approX 4.55 \TIMES
107°{-43\, \texT{m}"3

\]

TOTAL DISPLACEMENT:

\[
V_{7oTAL} = 4 \TiMes 4.55 \TiMes 10™{-4} \approx 1.82 \TiMes 10°{-3}\, \TexT{mM}"3

\]

CALCULATE BMEP:

\[
\TexT{BMEP} = \rrAc{(P_g& \TiMes 10"3)HV_{T1oTAL}} = \rrAc{50 \TiMes 10"33{1.82 \1TiMes 10"{-3}} \ApPrOX
27.47 \mimes 107{6}\, \texT{Pa} = 27.47\, \TexT{gAR}

\]

THIS INDICATES A RELATIVELY HIGH BMEP, SUGGESTING GOOD ENGINE PERFORMANCE.



CALCULATING SPECIFIC POWER

DEFINITION AND SIGNIFICANCE

SPECIFIC POWER MEASURES HOW EFFICIENTLY THE ENGINE CONVERTS ITS VOLUME INTO POWER. |T IS EXPRESSED AS:

\l

\TexT{SpeciFic Power} = \rRAc{P_B}{V_{enGINE}}

\]

W/ HERE:
-\(P_g\) = Brake Power (kK\W/)
-\(V_{enaine} \) = ToTAL enaINe voLume (L)

CALCULATION STEPS

1. CALCULATE THE ENGINE DISPLACEMENT IN LITERS.
2. DIVIDE THE BRAKE POWER BY THE ENGINE VOLUME.

ExAMPLE CALCULATION

USING THE PREVIOUS EXAMPLE:
- ToTaL enaINe voLuMe: \( V_{encine} = 1.82\, \TexT{L} \)
- Brake power: \( P_g = 50\, \TexT{xW} \)

\[
\TexT{SreciFic Power} = \FRAc{50}{1.82} \approx 27.47\, \TexT{xW//L}

\]

A SPECIFIC POWER OF AROUND 27.5 K\X//I_ INDICATES A HIGH-PERFORMANCE SPARK-IGNITION ENGINE, SUITABLE FOR
APPLICATIONS DEMANDING HIGH POWER DENSITY.

INTERPRETING AND COMPARING RESULTS

ONCE CALCULATIONS ARE COMPLETE, ANALYZING THE RESULTS IN THE CONTEXT OF ENGINE DESIGN AND OPERATION IS VITAL:

- MEAN PISTON SPEED: SHOULD BE OPTIMIZED TO BALANCE POWER OUTPUT AND ENGINE LONGEVITY. EXCESSIVE PISTON SPEEDS
CAN LEAD TO INCREASED WEAR AND POTENTIAL FAILURE.

- BMEP: HIGHER VALUES INDICATE MORE EFFICIENT ENGINES CAPABLE OF PRODUCING MORE TORQUE FOR A GIVEN DISPLACEMENT.

- SPeCIFIC POWER: HIGHER SPECIFIC POWER SIGNIFIES A MORE COMPACT, POWERFUL ENGINE BUT MAY ALSO RESULT IN INCREASED
STRESS AND HEAT.

COMPARING THE DATA ACROSS FIGURES 1-4 ALLOWS FOR ASSESSING DIFFERENT ENGINE CONFIGURATIONS, FUEL TYPES, OR
OPERATING CONDITIONS.



CoNcCLUSION

CALCULATING THE MEAN PISTON SPEED, BMEP, AND SPECIFIC POWER PROVIDES A COMPREHENSIVE UNDERSTANDING OF SPARK-
IGNITION ENGINE PERFORMANCE. BY SYSTEMATICALLY ANALYZING THE DATA PROVIDED IN FIGURES ]‘4, ENGINEERS CAN
EVALUATE ENGINE EFFICIENCY, IDENTIFY AREAS FOR IMPROVEMENT, AND OPTIMIZE DESIGN PARAMETERS. THESE CALCULATIONS ARE
ESSENTIAL TOOLS IN THE DEVELOPMENT AND REFINEMENT OF INTERNAL COMBUSTION ENGINES, ULTIMATELY CONTRIBUTING TO
MORE POWERFUL, DURABLE, AND EFFICIENT AUTOMOTIVE AND INDUSTRIAL ENGINES.

ADDITIONAL TIPS FOR ACCURATE CALCULATIONS

- ENSURE ALL UNITS ARE CONSISTENT BEFORE PERFORMING CALCULATIONS.

- USE PRECISE MEASUREMENTS FROM FIGURES FOR BETTER ACCURACY.

- CONSIDER THE ENGINE'S OPERATING CONDITIONS, SUCH AS LOAD AND RPM, WHEN ANALYZING PERFORMANCE METRICS.
- CROSS-VALIDATE CALCULATIONS WITH MANUFACTURER DATA OR EXPERIMENTAL RESULTS WHERE POSSIBLE.

Keyworps: MeaN PisTon SPeep, BMEP, SPECIFIC POWER, SPARK-IGNITION ENGINES, ENGINE PERFORMANCE, POWER
CALCULATION, PISTON SPEED FORMULA, ENGINE EFFICIENCY, INTERNAL COMBUSTION ENGINE METRICS

FREQUENTLY ASkeD QUESTIONS

\WHAT IS THE SIGNIFICANCE OF CALCULATING THE MEAN PISTON SPEED IN SPARK-
IGNITION ENGINES?

THE MEAN PISTON SPEED HELPS ASSESS ENGINE PERFORMANCE, EFFICIENCY, AND DURABILITY BY INDICATING HOW QUICKLY THE
PISTON MOVES WITHIN THE CYLINDER DURING OPERATION.

How Is BRAKE MEAN EFFeCTIVE PRESSURE (BMEP) CALCULATED IN SPARK-IGNITION
ENGINES?

BMEP IS CALCULATED USING THE FORMULA: BMEP = (2 Power) / (DISPLACEMENT VOLUME ENGINE SPEED), PROVIDING A
MEASURE OF THE ENGINE'S ABILITY TO PRODUCE TORQUE INDEPENDENT OF ENGINE SIZE.

\W/HY IS SPECIFIC POWER AN IMPORTANT PARAMETER IN EVALUATING SPARK-IGNITION
ENGINES?

SPECIFIC POWER INDICATES THE POWER OUTPUT PER UNIT OF ENGINE DISPLACEMENT, ALLOWING FOR COMPARISON OF ENGINE
EFFICIENCY AND PERFORMANCE REGARDLESS OF SIZE.

\WHAT INFORMATION DO FIGURES 1-4 TYPICALLY PROVIDE TO HELP CALCULATE MEAN
PISTON SPEED, BMEP, AND SPECIFIC POWER?

FIGURES 1-4 USUALLY PRESENT PARAMETERS SUCH AS ENGINE SPEED, POWER OUTPUT, DISPLACEMENT VOLUME, AND PRESSURE
DATA, WHICH ARE ESSENTIAL FOR PERFORMING THESE CALCULATIONS.



\WHAT IS THE FORMULA FOR CALCULATING THE MEAN PISTON SPEED IN A SPARK-IGNITION
ENGINE?

MEAN PISTON SPEED (M/s) = 2 STROKE LENGTH (M) ENGINE RPM / 60.

How CAN THE DATA FROM FIGURES 1-4 BE USED TO DETERMINE THE SPECIFIC POWER OF
AN ENGINE?

BY DIVIDING THE ENGINE'S POWER OUTPUT (FROM THE FIGURES) BY ITS DISPLACEMENT VOLUME, YOU CAN COMPUTE THE SPECIFIC
POWER, TYPICALLY EXPRESSED IN K\X//LITER.

\WHAT ARE TYPICAL VALUES OR RANGES FOR MEAN PISTON SPEED, BMEP, AND SPECIFIC
POWER IN MODERN SPARK-IGNITION ENGINES?

MODERN ENGINES GENERALLY HAVE MEAN PISTON SPEEDS BETWEEN 10-20 m/s, BMEP vALUES ArRound 800-1200 kPA, AND
SPECIFIC POWER RANGING FROM 0.1 To 0.3 kW /LITER, DEPENDING ON ENGINE DESIGN AND OPERATING CONDITIONS.

ADDITIONAL RESOURCES

ENGINE PERFORMANCE METRICS: CALCULATING MEAN PiISTON SPEED, BMEP, AND SPECIFIC POWER IN SPARK-IGNITION ENGINES

UNDERSTANDING THE PERFORMANCE OF SPARK-IGNITION ENGINES REQUIRES A DETAILED ANALYSIS OF VARIOUS PARAMETERS THAT
INFLUENCE THEIR EFFICIENCY, POWER OUTPUT, AND OPERATIONAL CHARACTERISTICS. AMONG THESE, MEAN PISTON SPEED, BRAKE
MEAN EFFECTIVE PRESSURE (BMEP), AND SPECIFIC POWER ARE CRITICAL INDICATORS USED BY ENGINEERS AND ENTHUSIASTS ALIKE
TO EVALUATE ENGINE PERFORMANCE COMPREHENSIVELY. IN THIS ARTICLE, WE WILL EXPLORE HOW TO CALCULATE THESE
PARAMETERS IN THE CONTEXT OF THE ENGINES DEPICTED IN FIGURES -|‘4, PROVIDING AN IN-DEPTH UNDERSTANDING AND
PRACTICAL INSIGHTS APPLICABLE TO REAL-\WORLD ENGINE ANALYSIS.

INTRODUCTION TO KEY PERFORMANCE PARAMETERS

BEFORE DIVING INTO THE CALCULATIONS, IT IS IMPORTANT TO UNDERSTAND WHAT EACH PARAMETER SIGNIFIES!

- MeAN PisTON Speep (MPS): REPRESENTS THE AVERAGE SPEED OF THE PISTON DURING ITS RECIPROCATING MOTION. IT IS A
CRUCIAL INDICATOR OF ENGINE STRESS, VIBRATION, AND POTENTIAL DURABILITY ISSUES. HIGH PISTON SPEEDS OFTEN CORRELATE
WITH INCREASED WEAR AND MECHANICAL STRESS.

- BRAKE MEAN EFFECTIVE PRESSURE (BMEP): A THEORETICAL PRESSURE THAT, IF APPLIED UNIFORMLY DURING THE POWER
STROKE, WOULD PRODUCE THE OBSERVED BRAKE POWER. BMEP IS USED TO COMPARE THE EFFICIENCY OF DIFFERENT ENGINES

INDEPENDENT OF THEIR SIZE AND IS EXPRESSED IN UNITS OF PRESSURE (BAR OR KPA).

- SpeciFic Power (kW /L): DENOTES THE POWER OUTPUT PER UNIT ENGINE DISPLACEMENT. |T PROVIDES A NORMALIZED
MEASURE OF AN ENGINE’S POWER DENSITY, ENABLING COMPARISON BETWEEN DIFFERENT ENGINE DESIGNS.

UNDERSTANDING THE FIGURES: CONTEXTUAL OVERVIEW

Ficures 1 To 4 (NOT SHOWN HERE) DEPICT DIFFERENT SPARK-=IGNITION ENGINES WITH VARIED OPERATIONAL PARAMETERS.



TYPICALLY, THESE FIGURES INCLUDE DATA SUCH AS ENGINE SPEED (QPM)/ POWER OUTPUT, CYLINDER DIMENSIONS, AND OTHER
RELEVANT SPECIFICATIONS. THESE FIGURES SERVE AS THE BASIS FOR CALCULATIONS, ALLOWING US TO DERIVE THE KEY
PERFORMANCE METRICS.

ASSUMING TYPICAL DATA FROM THESE FIGURES, OR ALTERNATIVELY, HYPOTHETICAL BUT REALISTIC DATA, WE CAN PROCEED
TO DETAILED CALCULATIONS.

CALCULATING MEAN PISTON SPEED

DEFINITION AND SIGNIFICANCE

THE MEAN PISTON SPEED (\/) INDICATES THE PISTON’S AVERAGE VELOCITY DURING A COMPLETE CYCLE. |T IS AN IMPORTANT
FACTOR INFLUENCING ENGINE LONGEVITY, VIBRATION, AND MAXIMUM PERMISSIBLE ENGINE SPEED.

MATHEMATICALLY, IT IS EXPRESSED AS:
\[v=2\TiMes L \TiMes N/ 60 \]
W/ HERE:

-\( v \) = Mean pisTON speep (M/s)
-\(L \) = sTROKE LENGTH (METERS)

- \(N\) = enciNe speep (RPM)

THE FACTOR OF 2 ACCOUNTS FOR THE PISTON MOVING UP AND DOWN DURING EACH CYCLE.

PrAacTICAL CALCULATION STEPS

1. IDeNTIFY THE STROKE LENGTH (L):
USUALLY PROVIDED IN ENGINE SPECIFICATIONS, OR MEASURED DIRECTLY. FOR EXAMPLE, SUPPOSE THE STROKE LENGTH Is 0.085
METERS (85 MM).

2. DETERMINE EnGINE SpeeD (N):
FROM THE FIGURES, SUPPOSE THE ENGINE OPERATES AT 3000 RPM.

3. APPLY THE FORMULA:

\[ v =2 \1iMes 0.085\, \text{m} \TiMes 3000\, \TexT{RPM} / 60 \]
SIMPLIFY:

\[v =2 \TiMes 0.085 \Times 50 \]

\[v=2\TiMes 4.25 = 8.5\, \1exT{Mm/s} \]

ResuLT: THe MEAN PISTON SPEED AT 3000 RPM wiITH AN 85 MM STROKE IS 8.5 M/s.



CALCULATING BrAKE MEAN EFFecTIVE PressURe (BMEP)

UNDERSTANDING BMEP

BMEP IS A NORMALIZED MEASURE OF AN ENGINE’S POWER OUTPUT RELATIVE TO ITS DISPLACEMENT. |T ALLOWS COMPARISON
ACROSS ENGINES OF DIFFERENT SIZES AND CONFIGURATIONS. THE HIGHER THE BMEP, GENERALLY, THE MORE EFFICIENT THE ENGINE
IS AT CONVERTING FUEL INTO WORK.

THE STANDARD FORMULA FOR BMEP IN S| UNITS Is:

\[ \texT{BMEP} = \rrAc{2 \TiMes \PI \TiMes P_BHV_s \TiMes N} \]

BUT MORE COMMONLY, IT IS CALCULATED AS:

\[ \TexT{BMEP} = \rrac{(P_{8} \TiMes 2\pD}{V_ b \TiMes N} \]

ALTERNATIVELY, USING A MORE STRAIGHTFORWARD PRACTICAL FORMULA:

\[ \TexT{BMEP} = \rrAc{(P_{BrAKe} \TiMes 2 \TiMES \PDHV s} \]

W/ HERE:

- \( P_{BrAke} \) = Brake Power (kW)

-\(V_s\) = SwerT voLUME per cYcLE (M%)

-\(N\) = encine speep (RPM)

A MORE DIRECT AND SIMPLIFIED FORMULA OFTEN USED IN THE INDUSTRY IS:

\[ \TexT{BMEP} = \rrAc{P_{srAKe} \TiMes T20}{V_Db \TiMes N} \]

W/ HERE:

- \(P_{BrAke} \) = BrAke POWER IN KW/

-\(V_b\) = TOTAL ENGINE DISPLACEMENT IN LITERS
-\(N\) =RPM

CALCULATION PROCEDURE

SUPPOSE, FROM FIGURE 2, THE ENGINE PRODUCES 50 kW/ AT 3000 RPM, WITH A TOTAL DISPLACEMENT OF 1.5 LITERS.
APPLYING THE FORMULA!

\[ \TexT{BMEP} = \rrAc{50 \TiMes 1203{1.5 \TiMes 3000} \]

\[ \texT{BMEP} = \rrac{6000}{4500} \]

\[ \TexT{BMEP} \approx 1.33\, \TexT{MPA} \]

INTERPRETATION: A BMEP oF APPROXIMATELY 1.33 MPA INDICATES A REASONABLY EFFICIENT SPARK-IGNITION ENGINE. FOR
COMPARISON, TYPICAL S| ENGINES OPERATE BETWEEN 0.8 MPA AND 1.8 MPA.



CALCULATING SPECIFIC POWER

DEFINITION AND RELEVANCE

SPECIFIC POWER, OFTEN EXPRESSED AS KW/ PER LITER (K\X//L)/ PROVIDES A NORMALIZED MEASURE OF AN ENGINE'S POWER
DENSITY. |T IS PARTICULARLY VALUABLE WHEN COMPARING ENGINES OF DIFFERENT SIZES OR CONFIGURATIONS.

THE FORMULA:

\[ \TexT{SPeciFic Power} = \rrac{\TExT{BrAKE Power (k\W/)}}{\TEXT{DIsPLACEMENT (L)}3 \]

CALCULATION STEPS

USING THE PREVIOUS EXAMPLE:
Brake Power = 50 kW
DispPLACEMENT = 1.5 L

\[ \TexT{SpeciFic Power} = \rRAc{503}{ 1.5} \approx 33.33\, \TexT{k W /L} \]

THIS HIGH SPECIFIC POWER INDICATES AN ENGINE DESIGNED FOR PERFORMANCE, SUCH AS IN SPORTS OR RACING APPLICATIONS.

APPLICATION OF CALCULATIONS IN FIGURES 1-4

LET’S SYNTHESIZE THE ABOVE CALCULATIONS WITH HYPOTHETICAL DATA INSPIRED BY TYPICAL ENGINE CONFIGURATIONS IN
Ficures 1-4:

| FicurEe | EnGINe Speep (RPM) | Power (kW) | DispLacemenT (L) | STroke (M) | Bore (M) |
|--mm-mm |-=mmmmm o |--mmmmmmmee |-=mmmmm e |---=mmmmees === |

| 112500140 1.2]0.085|0.075]|
|2]13000]55]1.5|0.085|0.080]|
|313500]70]1.8/0.090]0.082]
| 414000|85]2.0]0.095]0.085]|
USING THESE DATA POINTS, WE CAN PERFORM CONSISTENT CALCULATIONS:
For Ficure 2 (EnGINE AT 3000 RPM):

- MeAN PIsToN SPeeD:

\[v=2\1mMes L \TiMes N/ 60 = 2 \7iMes 0.085 \1iMes 3000 / 60 = 2 \iMes 0.085 \1iMes 50 = 8.5\,
\texT{m/s} \]

- BMEP:
\[ \TexT{BMEP} = \rrac{55 \TiMes 1203{1.5 \TiMes 30003} = \rrac{6600}{45003} \aprrox 1.47\, \TexT{MPA} \]
- SPECIFIC POWER:

\[ \rRAC{553{ 1.5} \apPrOX 36.67\, \TEXT{kW/L} \]



For FiGure 4 (EngINe AT 4000 RPM):

- MEAN PISTON SPEED:

\[ v =2 \7iMes 0.095 \1iMes 4000 / 60 = 2 \1imMes 0.095 \TiMes 66.67 \approx 12.67\, \Text{m/s} \]

- BMEP:

\[ \TexT{BMEP} = \rrac{85 \TiMes 1203{2.0 \TiMes 4000} = \rrac{ 10200}{80003} = 1.275\, \TexT{MPA} \]
- SPECIFIC POWER:

\[ \rrAC{853{2.0} = 42.5\, \texT{xW//L} \]

NoTE: THESE CALCULATIONS DEMONSTRATE HOW INCREASING ENGINE SPEED AND
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