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Experimental Study on the Heating Performances of the Air Heater
with Diesel for Passenger Cabin Heating of an Electric Vehicle
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Abstract The objective of this study is to experimentally investigate the heating performances of the portable air
combustion heater using diesel fuel for auxiliary cabin heating of the battery electric vehicle. In order to evaluate
the heating performances of the air combustion heater, the heating capacity was calculated by the temperature at inlet
and outlet parts of the considered heater and the inner temperature distribution characteristics of the vehicle were
measured during 1600 seconds with an interval of 1 second. The theoretical efficiency of the tested heater was
calculated by temperature data of the air of supplying and exhausting to the cabin. As the air passed the heat-sink,
the air temperature at the end of heat-sink reached to 101.3 °C and the difference of temperature on heat-sink was
67.8%. The average heating capacity of the air combustion heater showed 2.0 kW. After 1800 seconds, the inner
temperature of the vehicle cabin was continuously increased. The temperatures of the top side and the bottom side
of the car cabin under consideration were increased upto 42.5 °C and 24.3 °C, respectively, and the theoretical

efficiency of the tested heater was on average 63.7%.

Keywords : Air Heater, Cabin Heating, Heating capacity, Electric vehicle, Temperature distribution
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Qheat = Cp,airpair I/air (T;ir,outle/ - T;ir,inle{ ) (1)

Table 1. Specifications of the tested unit

Component Specification
Heating capacity 09 ~ 2.0 kW
Fuel Diesel

Rated Voltage 12 Volts / 24 Volts

Power consumption 9 ~24 W
Size 300(L) x 120(W) x 120(H) mm
Weight 2.6 kg
Exhaust gas

Heated air

injection

Thermo couple
Data logger

(a) test set-up

Bottom| Top
Middle
(b) Air heater configuration

Fig. 1. Experimental set-up

Fig. 2. Single of the heat-sink for the air heater
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Table 2. Specifications of the test condition

Component Specification

Inner area 2,500(L) x 167(W) x 1,395(H) mm
Initial inner temperature 20 °C
initial outdoor temperature 20 °C

Test time 1800 seconds

Table 3. Point of thermocouple

Thermocouple Point Location
T~ Tu Cabin temperature
Tair,outter Heated air temperature
Tairexn Exhaust air temperature
T intet Inlet air temperature
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(b) top view

Fig. 3. Points of the thermal couple in vehicle

K
4o o
t
N
il
N
of
o

o AQ,F{]I
on

o}
1 u)7] 7k 250 Z$- Hd 104.3 °C, 344.4 °Coll

b

MoK RO S
>
&
ui
ﬂ‘
o2
ro
Ll
1o,
ol
)
o,
pd
N,
<
)
[>
ol
~N
ro

A STV 717 EEE Eol7] Slgte] w7
=S A BeAdol slem, 7] slE 9] ul

| =
e F2A AzE AN

point) F-E] 7217} C
9o 1600% T 7+t 185.4 °C, 167.3 °C, 103.6 °Col
°

7253

I H7|H o2 A S EAA SHY(Bottom point)9] <=7}
A

oAl ® Ao ket
GEAY B ASE AR AR 018 Lh ©l%
3 Al elate] A F7] B o] dEE L 1600
ZollA 2.0 kWeolr, Hd 2.1 kW2 whi-&-aFo] AHEH
et
1200
T O e A Vo VAR Vi VARV
G 0,
=800 |- Temperatures ("C)
E —a— Qutdoor air temperature
E —e— Heated air temperature
2600 r —v— Exhaust air temperature
a —=— Flame temperature
£400 -
)
ar
200 -
Y= S— . B BB . B BB

0 200 400 600 800 1000 1200 1400 1600
Elapsed time (sec)

Fig. 4. Temperature characteristics of the air and exhaust
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Fig. 5. Temperature distribution characteristics of the
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Table 4. Experimental results

Experimental time 1600 seconds

Wind speed 16.2 ( Max 16.4) m/s

Temperature of heated air 101.3 (Max 104.3) °C

Top point : 185.4 °C
Temperature of heat sink Middle point : 167.3 °C
Bottom point : 103.6 °C

Temperature of exhaust gas 324.7 (Max 344.3) °C

Fuel consumption 0.18 L/h

Heating capacity 2.0 (Max 2.1) kW
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Fig. 6. Temperature distribution characteristics in the
vehicle
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Fig. 7. Theoretical efficiency of the air heater
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