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The Honda SH series has established itself as the gold standard for high-wheel urban mobility, particularly across 

European metropolitan landscapes. Since the introduction of the SH 125i and SH 150i in the early 2000s, Honda 

has successfully merged the reliability of their small-displacement engine technology with a chassis design 

optimized for agility and stability. This technical guide provides an exhaustive analysis of the SH 125/150 engine 

platforms, specifically focusing on the models spanning 2001 to 2012. We will explore the intricacies of the 

Programmed Fuel Injection (PGM-FI) system, the mechanics of the V-Matic Transmission , and comprehensive

maintenance protocols essential for technical professionals and dedicated owners.

1. Engineering Evolution and Engine Architecture

The core of the Honda SH 125i and SH 150i resides in its liquid-cooled, four-stroke, single-cylinder SOHC (Single 

Overhead Cam) engine. The transition from carbureted systems (2001–2004) to the fuel-injected platforms (2005–

2012) represented a significant leap in thermal efficiency and emissions control. The engine architecture is 

designed around the JF14 (125cc) and KF08 (150cc)designations, utilizing a vertical cylinder orientation to

optimize cooling and structural rigidity.

1.1 Internal Combustion Mechanics

Both displacements share a common stroke length of 57.8 mm, while the bore diameter varies to achieve the

different capacities. This undersquare or "long-stroke" design philosophy prioritizes low-to-mid-range torque, which

is essential for stop-and-go urban traffic. The 125cc variant utilizes a 52.4 mm bore, while the 150cc variant

employs a 58.0 mm bore. The compression ratio is typically set at 11.0:1, necessitating high-quality unleaded fuel

to prevent pre-detonation (knocking).

1.2 Thermal Management Systems

The liquid-cooling system in these scooters is a closed-loop circuit featuring a high-efficiency radiator and a

centrifugal water pump driven by the crankshaft. Unlike larger motorcycles, the radiator is often positioned to

leverage the airflow generated by the front wheel and the bodywork aerodynamics. The system uses a wax-type

thermostat that begins opening at approximately 80&deg;C to 84&deg;C, ensuring the engine reaches its optimal

operating temperature rapidly to minimize cold-start wear.

2. The PGM-FI (Programmed Fuel Injection) System

The introduction of PGM-FI in the 2005 models revolutionized the SH series by providing precise air-fuel ratio

management across diverse atmospheric conditions. The system relies on a network of sensors and a 16-bit

Engine Control Unit (ECU) to calculate the exact timing and duration of fuel injection.

2.1 Core Sensor Array

To maintain stoichiometric balance (14.7:1 air-to-fuel ratio), the ECU processes data from several critical inputs:

•  MAP (Manifold Absolute Pressure) Sensor: Measures the vacuum in the intake manifold to determine engine 

load.



•  IAT (Intake Air Temperature) Sensor: Compensates for air density changes based on temperature.

•  ECT (Engine Coolant Temperature) Sensor: Adjusts fuel enrichment during the warm-up phase.

•  TP (Throttle Position) Sensor: Monitors the rider's demand and rate of acceleration.

•  O2 (Oxygen) Sensor: Provides closed-loop feedback by measuring residual oxygen in the exhaust gases.

2.2 The Electric Fuel Pump

As noted in the technical data, the electric fuel pumpis a vital component located within the fuel tank. This pump

maintains a constant system pressure of approximately 294 kPa (43 psi). Failure of this component usually

manifests as a complete inability to start or significant power loss under high load. Testing involves a fuel pressure

gauge and a flow rate test to ensure the pump delivers at least 150ml per 10 seconds of operation.

3. Technical Specifications Comparison

The following table outlines the key technical differences between the SH 125i and the SH 150i models produced

between 2005 and 2011.



Feature / Specification Honda SH 125i (JF14) Honda SH 150i (KF08)

Engine Type SOHC 2-Valve 4-Stroke SOHC 2-Valve 4-Stroke

Displacement 124.6 cm&sup3; 153.0 cm&sup3;

Bore x Stroke 52.4 x 57.8 mm 58.0 x 57.8 mm

Compression Ratio 11.0:1 11.0:1

Maximum Power Output ~10.1 kW @ 9,000 rpm ~11.6 kW @ 8,500 rpm

Maximum Torque 11.5 Nm @ 7,250 rpm 14.0 Nm @ 7,000 rpm

Fuel System PGM-FI Injection PGM-FI Injection

Cooling System Liquid-Cooled Liquid-Cooled

Dry Weight ~127 kg ~127 kg

4. V-Matic Transmission and Drivetrain Mechanics

The Honda SH uses a V-Matic Continuously Variable Transmission (CVT) . This system eliminates the need for

manual shifting, using centrifugal force to vary the drive ratio. Understanding the physics of the CVT is critical for

performance tuning and maintenance.

4.1 Centrifugal Variator Operation

The front pulley (variator) contains weighted rollers. As engine RPM increases, centrifugal force moves these 

rollers outward, pushing the movable pulley face toward the fixed face. This increases the effective diameter of the 

front pulley. The centrifugal force (F) can be calculated by the formula: F = m &times; r &times; &omega;&sup2;, 

where m is the mass of the rollers, r is the radius of the roller track, and &omega; is the angular velocity.

4.2 Final Drive and Belt Maintenance

The drive belt is a reinforced synthetic rubber component. Over time, the width of the belt decreases due to

frictional wear. Once the belt width falls below the service limit (typically 18.5 mm for a 19.5 mm standard), the

scooter will experience a loss in top-end speed and increased fuel consumption. The final reduction gear unit,

located near the rear wheel, requires periodic oil changes using high-quality 10W-30 or 80W-90 gear lubricant,

depending on regional climate specifications.

5. Maintenance Procedures and Workshop Guidelines

For longevity, adhering to the Workshop Manualservice intervals is non-negotiable. The 2005-2011 SH models

require specific technical interventions at 4,000 km, 8,000 km, and 12,000 km intervals.

5.1 Valve Clearance Adjustment

Because the SH series uses a SOHC design with rocker arms, valve clearances must be checked every 4,000 to 

8,000 km. Incorrect clearances lead to poor starting (if too tight) or excessive mechanical noise and wear (if too 

loose). Standard Clearances (Cold):



•  Intake: 0.16 mm &plusmn; 0.02 mm

•  Exhaust: 0.25 mm &plusmn; 0.02 mm

5.2 Lubrication System Maintenance

The engine oil capacity is approximately 0.9 liters (at change). It is imperative to use oil that meets the JASO MB

standard, which is specifically formulated for scooters with dry clutches. Unlike motorcycles with wet clutches,

JASO MB oils contain friction modifiers that improve fuel economy but would cause clutch slippage in other engine

types.

5.3 The Engine Service Kit

A standard Honda SH 125/150 service kit should include:

1.  Air Filter: Viscous-type paper element (cannot be cleaned with compressed air).

2.  Spark Plug: NGK CR8EH-9 or CR9EH-9 (depending on heat range requirements).

3.  Engine Oil: Synthetic or semi-synthetic 10W-30.

4.  Drive Belt: OEM Honda or high-quality Kevlar-reinforced equivalent.

5.  Variator Rollers: Standard weight (typically ~12g to 16g depending on the year).

6. Troubleshooting and Failure Mode Analysis

Technical professionals often encounter specific failure modes in the SH series. Below is a diagnostic matrix for

common operational challenges.



Symptom Probable Cause Diagnostic Action Recommended Solution

Engine Crank / No Start Faulty Fuel Pump Check pump relay and 
pressure at the rail.

Replace fuel pump 
assembly.

Intermittent Stalling Dirty Throttle Body / IACV Inspect for carbon buildup 
in the air bypass.

Clean throttle body and 
reset ECU.

Loss of Top Speed Worn Drive Belt or Rollers Measure belt width and 
inspect rollers for flat spots.

Replace belt and variator 
rollers.

Overheating Thermostat Failure or Air 
Lock

Test thermostat opening 
temp in water bath.

Replace thermostat; bleed 
cooling system.

Poor Acceleration Clogged Fuel Injector Perform injector flow and 
spray pattern test.

Ultrasonic cleaning or 
injector replacement.

6.1 Electrical System Diagnostics

The SH series utilizes a 3-phase AC generator (stator). A common failure point is the Regulator/Rectifier (R/R). If

the battery is not charging, the stator's resistance across the three yellow wires should be checked (typically 0.1 to

1.0 ohm). If the R/R unit fails, it can either undercharge (leading to a dead battery) or overcharge (leading to blown

bulbs and damaged ECU).

7. Chassis and Braking Integration

While this guide focuses on the engine, the interaction between the powertrain and the Combined Braking 

System (CBS)is crucial for safety. The CBS links the front and rear brakes. On the 2005-2011 models, applying

the left brake lever activates both the rear drum/disc and one or more pistons of the front caliper. This ensures

balanced deceleration, which is vital given the SH's 16-inch wheel diameter, which provides high gyroscopic

stability but requires controlled braking inputs.

7.1 VIN and Model Identification

Technicians must identify the model prefix to ensure correct part sourcing. The VIN (Vehicle Identification 

Number) prefix ZDCJF14 indicates a 125cc model manufactured in Italy (Honda Italia Industriale S.p.A.), which 

was the primary production hub for the European SH market. The 150cc models typically carry the ZDCKF08 prefix.

8. Environmental Compliance and Efficiency

The SH 125i and 150i were among the first scooters to comply with Euro 3emissions standards. This was

achieved through the combination of PGM-FI, a tri-metal catalytic converter in the exhaust, and a Secondary Air

Injection system. These components must be inspected for clogging, as a restricted exhaust will significantly

increase backpressure, leading to reduced volumetric efficiency and eventual engine damage from heat soak.

Strategic Implications for Longevity

The longevity of the Honda SH engine platform is a testament to precision engineering and conservative tuning. 

When maintained according to the factory workshop manual, these engines are capable of exceeding 100,000 

kilometers. The primary threats to engine life are neglect of the liquid-cooling system and the use of incorrect 

engine oil. For technical operators, the focus should remain on the integrity of the PGM-FI sensors and the 



structural health of the CVT components. As urban environments move toward stricter emissions zones, the SH

125i and 150i remain relevant due to their efficient combustion cycles and robust build quality. By following the

systematic diagnostic and maintenance procedures outlined in this guide, service professionals can ensure these

machines continue to provide reliable, high-performance urban transportation for decades to come.
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