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* Realizing energy efficiency improvement by solving the ‘T%
thermal problems of electrification of construction machinery g
e Advancement of thermal management technology for battery

systems HB335(LC)-3, https://kesj.komatsu/
» Hybridization of construction machinery » Configuration of hybrid hydraulic excavator
+ Toward the realization of a carbon-neutral » The hybrid system consists of a swing
society, the electrification and hybridization electric motor, a generator motor, an
of automobiles and other transportation inverter, a capacitor, etc.
equipment is progressing. « When the rotating body is decelerated, the
rotating eleciric mofor regencrates
. electrical energy and stores it in the
2008 PC200-8E0/ 20t The world's first commercially it
available hybrid hydraulic excavator capacitor.
2010  HB205-1/HB21SLC-1 Model change * The stored elecfcrlcal energy is used not
20t only for the motion of the rotating body, but
1l ; del 10 the 2011 exh also for assisting the engine work through
Sor - - Comp 1ant.mo el to the 2011 exhaust the generator motor. . .
gas regulations Swing electric
2013 HB335-1/HB365-1 Models for overseas markets such as
30t Australia
Engine
2016 HB335-3/HB365-3 Developed for Japanese, US and
30t European markets.
Compliant model to the 2014 exhaust ) I F Wl
gas regulations A o _¥ § . Swing electricmotor %
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Worldwide sales exceeded 5,000 units by the end of fiscal 2020. }Y / Swing machinery R
« In general work, hydraulic excavators (non- N 7 : {E?/.

hybrid type) can extract only 13.3% of the
fuel (energy) used as actual output.

Fuel calorific value . .
(100%) By adopting a hybrid
Engine output | Exhaust loss | Cooling loss SyStem in which the upper
(37.6%) (30.5%) | (22.0%) rotating structure is driven

5 by an electric motor, « Improving hybrid system performance
energy conversion and
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* By improving the heat dissipation performance of

transmission loss can _be the capacitor, it is possible to reduce the number
reduced, and the kinetic of cells used, improve vehicle compatibility, and
energy of the rotating reduce costs. Based on the structural
characteristics of the capacitor, measures to

structure can be
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m; ted promote heat dissipation are examined and their
regenerated. effectiveness is evaluated.
Hybnd system 4
Electric swing motor/generator
QThe upper :&?ﬁé‘gg Converts the electric power into swing torque
\ Converts the kinetic energy into electric power in swing
- machinery and send it to inverter
3 e N
Inverter Capacitor
Converts and controls the Efficiently and instantaneously
Eleclglc‘ﬁgv:ﬁrr’g?lg%r:ﬁg electric power between the Charged or discharged with
acceleration for work hybrid components )\ electric energy
7 eqmpmenl operation
(‘N“ Measurement of temperature distribution by infrared camera and estimation
| Utilizes electricity from the C e .
i | capacilor fo assist engine of heat flux distribution
Generates the electric power with Upper left: Appearance of specimen, Upper right: Temperature distribution (simulation) ,
& - engine torque and send it to Lower left: temperature distribution (infrared camera), Lower right: heat flux distribution
L — ) inverter )
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