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An Experimental Study on the Fuel Heating for Enhancing
Fuel Atomization
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ABSTRACT

Poor fuel vaporization in gasoline engines causes the problem of HC emission during the
cold start and warm-up period. This paper preserts a strategy to improve fuel atomization
during the warm-up phase. In this experiment, the heated fuel-rail system is constructed to
investigate the effects of fuel heating on the average size of fuel droplets. The fuel
atomization effects are examined by measuring Sauter Mean Diameter (SMD) of the fuel
droplets from the three different types (two-hole, pintle, and six-hole) of injectors based upon a
returnless heated fuel-rail system. The results show that the six-hole type injector is the most
sensitive to fuel heating in terms of SMD among three different types of injectors.

F87]<80°] : Heated fuel-rail system(7}€2] A& -FF74X]), Returnless type fuel-rail(d] 3] 7
3 A8 3 F X)), Fuel atomization(Q 5.7] Y3}), Sauter mean diameter (3 T
EFA8)

Nomenclature node

A; : internal area of fuel-rail at i-th node d; + diameter of droplet in section ;

A, : extemal area of fuel-rail at i-th node har + free convection heat transfer

CrugL.; : heat capacity of fuel at i-th node coefficient of air

h : convection heat transfer coefficient
Crank : heat capacity of fuel tank FUEL £ fucl
. . . 0 e
Cwarr.i - heat capacity of fuel-rail at i-th Kyar, © conductivity of fuel-rail
» 39 (TR JEdAFA Lran,; : length of fuel-rail at i-th node
s+ F9, HFUFgL oisty m; : mass flow rate at i-th node

wak 3| Q0 Gt 2FAHF muvecr : injection flow rate at i-th node
wxx 39l @ 2B n; : number of droplet in section ¢
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Qconp,; : heat transfer from heater to
fuel-rail at i-th node

Qconv,; @ heat transfer from fuel-rail to
fuel at i-th node

Q rLown - heat transfer from (i-1) th node

Q rLow,our: heat transfer to (i+1) th node

QN : heat transfer from fuel-rail to
fuel tank
Qmyecr,; : fuel injection heat loss

: overall heat loss of fuel tank and
fuel line
Qour : heat transfer from fuel tank

Qross

Qpump : volume flow rate of fuel pump

rrai. - radius of fuel-rail
tram, - thickness of fuel-rail

TrueL,; : temperature of fuel at i-th node

Trang : temperature of fuel tank

Twary,;: temperature of fuel-rail at i-th
node

opup. . density of fuel
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Fig. 5 A returnless type heated fuel-rail system
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Table 1 SMD reduction effect of various conditions

onditions 40°C 70C

Injectors 40mm | 80mm | 40mm | 80mm

Two-hole type | 5.7% 9.3% 2.8% 10.5%

Pintle type 15.7% | 45% | 206% | 13.5%

Six-hole type | 16.4% | 17.5% | 24.3% | 24.9%
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