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In the contemporary landscape of high-efficiency climate control, Hitachi Cooling &amp; Heating systems 

represent the pinnacle of Japanese engineering. However, even the most advanced Variable Refrigerant Flow 

(VRF) and Inverter-driven split systems are subject to operational variances dictated by environmental factors, 

electrical fluctuations, and component wear. When these systems encounter an anomaly, they utilize a 

sophisticated self-diagnostic framework known as Alarm Codes. This guide provides an exhaustive technical

analysis of Hitachi error codes, designed for HVAC engineers, facility managers, and senior technicians.

The Theoretical Framework of Hitachi Diagnostic Systems

Modern Hitachi HVAC units operate on a closed-loop control system where a central microprocessor monitors a 

network of sensors (thermistors), pressure transducers, and current transformers. The diagnostic logic is 

programmed to protect the inverter compressor—the system's most critical and expensive component—from 

catastrophic failure. When a parameter falls outside of the factory-set threshold, the microprocessor interrupts the 

operation cycle and triggers an alarm code, which is displayed on either the wired remote controller (e.g., PC-ARF) 

or via a sequence of LED flashes on the Printed Circuit Board (PCB) of the outdoor unit.

The Role of Inverter Technology in Fault Detection

Unlike fixed-speed systems, Inverter technology modulates the frequency of the power supplied to the 

compressor motor. This allows for precise capacity control but introduces complexity in electrical diagnostics. Faults 

such as overcurrent, undervoltage, or phase loss are detected by the Inverter Power Module (IPM).

Understanding the relationship between load, voltage, and frequency is essential for troubleshooting codes related

to compressor protection.

Detailed Classification of Hitachi Alarm Codes

Hitachi's alarm structure is categorized based on the location and nature of the fault. Below is an in-depth analysis

of the most frequently encountered error codes in the field.

01: Indoor Unit Heat Exchanger Fault

The 01 Alarm Code signifies a failure in the indoor unit's thermistor or an abnormality in the heat exchange 

process. Specifically, it often points to the Freeze Protection Thermistor . If the sensor detects a temperature

below 0&deg;C for an extended period, the system shuts down to prevent the formation of ice on the coil, which

could lead to liquid slugging in the compressor.

02: Outdoor Unit Trip (General)

A 02 Codeis a high-level alarm indicating that the outdoor unit has activated its protection device. This is often

triggered by the high-pressure switch (HPS) or a thermal protector in the compressor motor. In VRF systems, this

may indicate that the discharge pressure has exceeded the safe operating limit (typically around 4.15 MPa for

R410A systems).

03: Communication Malfunction



The 03 Erroris a critical communication fault between the indoor and outdoor units. Hitachi systems utilize a non-

polar two-wire communication bus. Interruptions can be caused by:Loose terminal connections at the H-

Link.Electromagnetic interference (EMI) from nearby high-voltage lines.Faulty communication ICs on the PCB.

08: Compressor Discharge Gas Temperature

The 08 Alarm is particularly sensitive in VRF systems. It occurs when the discharge gas temperature at the 

compressor head exceeds the safety limit (usually 115&deg;C to 120&deg;C). This is frequently caused by a 

refrigerant shortage or an over-expansion of the Electronic Expansion Valve (EEV), leading to insufficient cooling

of the compressor internals.

Technical Comparison: Common Error Codes and Root Causes

The following table provides a side-by-side evaluation of critical alarms found in Hitachi Inverter and VRF systems.



Alarm Code Description Primary Component 
Involved

Common Failure 
Mechanism

01 Indoor Coil Thermistor Liquid Pipe Thermistor Sensor resistance drift or 
restricted airflow.

02 Outdoor Protection Trip High Pressure Switch 
(HPS)

Blocked outdoor coil or 
condenser fan failure.

03 Communication Error H-Link Wiring / PCB Open circuit in signal 
wiring or EMI noise.

05 Phase Abnormality Power Supply / Inverter Reversed phases or 
missing phase in 3-phase 
units.

08 High Discharge Temp Compressor / EEV Low refrigerant charge or 
EEV stuck closed.

EE Compressor Protection Compressor / Inverter PCB Locked rotor or IPM 
module failure.

L1 - L4 Inverter Fin Temp Heat Sink / Thermistor Inadequate thermal paste 
or fan failure.

Procedural Troubleshooting: A Field Engineering Guide

When approaching a Hitachi unit displaying an alarm, technicians should follow a standardized diagnostic protocol

to avoid unnecessary component replacement.

Step 1: Electrical Analysis

Before checking mechanical components, verify the power supply. For Inverter units, ensure the voltage is within

&plusmn;10% of the nominal rating. Measure the DC bus voltage on the inverter PCB; a significant drop often

explains codes related to compressor protection (EE or 04).

Step 2: Thermistor Resistance Testing

Most Hitachi sensors are Negative Temperature Coefficient (NTC) thermistors. To test these, use a multimeter to

measure resistance and compare it to the standard R-T (Resistance-Temperature) curve. For example, a standard

10k&Omega; thermistor should read approximately 10,000 ohms at 25&deg;C.

Step 3: Communication Bus (H-Link) Validation

Check the voltage across the communication terminals. Hitachi H-Link usually operates between 12V and 24V DC.

Fluctuating or zero voltage indicates a short or an open circuit. Ensure that shielded cabling is used and grounded

only at the outdoor unit to prevent ground loops.

Mathematical Modeling of Refrigerant Cycle Faults

Diagnostic codes like 08(Discharge Temperature) are functions of the thermodynamic properties of the refrigerant.

The discharge temperature ($T_d$) can be approximated using the following relationship:

T_d = T_s ––ÖW2�…�öB�ò��÷2•ç²†²Ó�’ö·Ð



Where:T_s: Suction TemperatureP_d: Discharge PressureP_s: Suction Pressurek: Isentropic Exponent of the

refrigerant

If the suction pressure ($P_s$) drops due to a leak, the ratio $P_d / P_s$ increases exponentially, causing the 

discharge temperature to spike and trigger the 08 alarm. Understanding this relationship allows engineers to

diagnose leaks even before checking pressure gauges.

Case Study: Resolving a Persistent 08 Error on a VRF Installation

In a recent multi-zone VRF installation, an outdoor unit consistently triggered an 08 alarm during peak load. Initial 

inspections showed correct refrigerant weight. However, data logging revealed that the Electronic Expansion 

Valve (EEV)on one specific indoor unit was stuck at a low pulse count (20 pulses). This restriction caused the

return gas to be excessively superheated, leading to the high discharge temperature at the compressor. Replacing

the EEV coil and recalibrating the pulse settings resolved the issue, demonstrating that the alarm code is often a

symptom of a failure elsewhere in the refrigerant circuit.

Advanced Maintenance and Prevention

To minimize the occurrence of these error codes, a proactive maintenance schedule is mandatory. This includes:

Chemical cleaning of heat exchangers: Prevents high-pressure trips (02).Tightening of electrical terminals: 

Prevents communication failures (03) and phase issues (05).Firmware Updates: Hitachi periodically releases 

updates for the Service Tool  to improve diagnostic accuracy and compressor frequency mapping.

Synthesizing Diagnostic Data for Operational Longevity

The transition from reactive to predictive maintenance in HVAC is facilitated by the depth of data provided by 

Hitachi's alarm system. By analyzing the frequency of specific codes, such as 01 or L1, facility managers can

identify systemic issues—such as poor ventilation or electrical instability—before they lead to compressor failure.

Modern Hitachi systems are now integrating with Building Management Systems (BMS) via Modbus or LonWorks,

allowing for real-time monitoring of these codes. Ultimately, the alarm code is not merely an error indicator but a

vital piece of telemetry that, when interpreted correctly, ensures the efficiency and longevity of the climate control

infrastructure.
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