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Generator Cooling System

Diagnostic Checklist
10 Core Components • 8 Overheating Root Causes • 4-Step Architecture Decision Framework
For marine, tropical, data-center, and standby applications | ASO Genset, 2026

1. Ten Core Cooling Components
Understanding what each component does — and how each one typically fails — is the fastest way to shorten diagnostic
time when a 'high coolant temp' alarm appears.

Component Function Typical Failure Mode Chec
k

1. Radiator Rejects heat from coolant to air via
finned core

Fin fouling, tube corrosion, seam leaks [ ]

2. Water Pump Circulates coolant through engine and
radiator

Seal leak (weep hole), impeller erosion,
bearing wear

[ ]

3. Thermostat Regulates coolant flow to radiator
based on temperature

Stuck-open (slow warm-up) or stuck-closed
(overheating)

[ ]

4. Coolant Absorbs and transports heat; inhibits
corrosion/cavitation

Depleted inhibitors, wrong glycol ratio,
contamination

[ ]

5. Oil Cooler Removes heat from lube oil via coolant
exchange

Tube fouling, gasket failure (oil-coolant
cross-contamination)

[ ]

6. Radiator Fan Pushes (blower) or pulls (puller) air
through radiator core

Belt slip, blade damage, hub bearing failure,
relay welding

[ ]

7. Hoses & Pipes Connect components; contain
pressurized coolant

Wall softening, chafing, clamp loosening,
internal collapse

[ ]

8. Expansion Tank Absorbs volume change; separates
entrained air

Cap seal failure, level sensor drift, low-level
alarm

[ ]

9. Pressure Cap Maintains system pressure (raises
boiling point)

Weak spring, damaged seal, corrosion
(0.9–1.4 bar spec)

[ ]

10. Temperature
Sensor

Signals controller for alarm (~100°C)
and shutdown (~105°C)

Drift, connector corrosion, wire chafe [ ]
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2. Eight Overheating Root-Cause Diagnostics
Sequence is intentional — start with the causes that are cheapest and fastest to check. Field experience across ASO
Genset commissioning and after-sales cases shows these eight patterns cover the majority of unplanned
high-coolant-temperature shutdowns.

# Root Cause Field Symptom Fast Diagnostic Chk

1 Low coolant Temperature climbs above 100°C
within minutes; loss of pressure

Check expansion tank level after
cool-down; inspect hoses, pump weep
hole, radiator seams

[ ]

2 Restricted airflow Gradual temperature rise across a
load run; worsens with ambient

Confirm intake/discharge louvers open;
check for recirculation of hot discharge air;
measure room ambient

[ ]

3 Fouled radiator fins Slow multi-week temperature drift
upward at constant load

Visual inspection of radiator face; check for
dust cake, insect debris, coating; clean per
OEM procedure

[ ]

4 Overloading Alarm coincides with peak plant load;
drops on load shed

Check controller kW reading against
nameplate at current ambient; confirm
derating factor

[ ]

5 Faulty thermostat Stuck closed → rapid overheating;
stuck open → chronic
under-temperature and wet stacking

Feel radiator inlet hose during warm-up —
should stay cool 4–8 min then warm
suddenly

[ ]

6 Water-pump seal or
impeller

Coolant loss at pump weep hole;
unstable temperature; cavitation
noise

Inspect weep hole; verify pump-to-belt
tension; scope inspection interval per OEM

[ ]

7 Degraded coolant
chemistry

Depleted corrosion inhibitors; scale
build-up; cylinder-liner cavitation
pitting

Use OEM test strips every 250–500 h;
measure pH, nitrite, glycol %; replace per
OEM interval

[ ]

8 High ambient beyond
derating

Alarm coincides with hottest hours of
day, in tropical or coastal sites

Compare project ambient against
nameplate rating; confirm high-ambient
radiator option was specified

[ ]

Safety Note — Never Open a Hot Radiator
A pressurized cooling system at operating temperature holds coolant well above its atmospheric boiling point. Opening the
pressure cap on a hot engine causes flash-boiling and can eject scalding coolant. Always allow at least 30 minutes
cool-down and touch-test the upper radiator hose before removing the cap.
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3. Four-Step Architecture Decision Framework
Cooling architecture should be chosen by matching four project inputs — duty type, installation environment, ambient
temperature, and redundancy — against the four possible architectures (air-cooled, liquid-cooled, remote-radiator, or
marine heat-exchanger).

Step 1 — Duty Type
[ ] Portable, standby-only residential (typically < 20–26 kW) → Air-cooled candidate
[ ] Continuous, prime, or industrial standby above that range → Liquid-cooled required
[ ] Marine (any duty, any size) → Heat-exchanger or keel-cooler required

Step 2 — Installation Environment
[ ] Outdoor open pad → Standard integrated-radiator liquid-cooled set
[ ] Indoor generator room → Verify room supplies required airflow & static restriction from data sheet; if not, specify remote
radiator
[ ] Sound-attenuated enclosure or hospital/hotel-adjacent site → Remote radiator with discharge attenuator
[ ] Marine engine room → Heat-exchanger with seawater loop or keel-cooler, per hull & class-society approval

Step 3 — Ambient Temperature
[ ] ≤ 40 °C ambient → Standard-rated radiator
[ ] 40–50 °C (tropical, coastal) → High-ambient radiator, enlarged core, high-static-pressure fan; expect 2–4% derating per
5 °C above 40 °C
[ ] ≥ 50 °C (desert, unventilated container) → Custom cooling package or remote radiator
[ ] Sub-zero (arctic, high altitude) → Radiator shutter, block heater, cold-validated coolant chemistry

Step 4 — Redundancy
[ ] N (base) → Single cooling loop matched to duty
[ ] N+1 (data center, hospital critical care, tier-III telecom) → Extra generator with its own verified cooling path
[ ] 2N (hyperscale data center) → Two fully independent generator strings, each with its own cooling architecture

Common Specification Trap — 50 °C Ambient Quote
Buyers frequently accept a quote for a '50 °C ambient generator' without verifying that the radiator, fan, and derating factor
together support continuous operation at that ambient. Some manufacturers meet the wording by installing a slightly larger
radiator without matching fan or pump. Ask for the ambient-vs-power derating curve, the radiator model code, and the
fan static-pressure rating — not just the label.

References & Further Reading
1. ASO Genset — How Generator Cooling Systems Work: Types, Components & Overheating Diagnostics, asogenset.com, 2026
2. ASO Genset — Air-Cooled vs Liquid-Cooled Generator Comparison
3. ASO Genset — Cooling System Maintenance to Prevent Overheating
4. ASO Genset — Tropical Climate Diesel Generator Selection Guide
5. ASO Genset — Marine Generator Overview (heat-exchanger & keel-cooler architecture)
6. Engine and genset OEM installation manuals — always take airflow, static restriction, and static head values from the specific data
sheet, not generic per-kW figures

Disclaimer — This checklist is a general engineering reference derived from ASO Genset field-service experience across tropical, marine,
data-center, and standby installations. Specific manufacturer data-sheet values (radiator airflow, allowable static restriction, static and friction
head limits, coolant chemistry, derating curves, alarm/shutdown thresholds) always take precedence over the general figures shown here.
For project-specific cooling package sizing, contact ASO Genset engineering.


