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Economic Analysis Model for Substituting VNA Truck in
Distribution Centers
Tae-Seong Kim * Cho-Won Kim - Suk-Chul Rim
Department of Industrial Engineering, Ajou University

VNA(Very Narrow Aisle) forklift trucks require narrower aisle width than traditional counter-balanced trucks do
because only the fork assembly turns in the aisle instead of the entire body of the truck. Substituting the VNA
trucks for the existing counter-balanced trucks will result in the significant increase of revenue due to the
increased storage capacity in the distribution centers. In this study, we present an economic analysis model for
the substitution, in which we present a closed-form equation for the number of racks to stay unmoved, while
maximizing the additional storage capacity; and resulting payback period of the substitution. A case study shows
the payback period of only 8.1 months, indicating that this substitution is very profitable.
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Table 1. Comparison between counter-balanced and VNA lift truck

Counter-balanced Very-Narrow-Aisle

Configuration

Weight 2000(kg) 2000(kg)
Minimum aisle width 3.3(meters) 1.6 ~2.1(meters)
Horizontal speed(loaded/empty) 10.2/10.4(km/h) 8.0/8.5(km/h)
Vertical speed(loaded/empty) 0.26/0.4(m/sec) 0.35/0.46(m/sec)
Highest reach Tmeters 10.2meters
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Figure 1. Redesigning existing racks with 7 aisles to 9 aisles for

VNA truck
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Figure 2. Countmg the number of staying racks
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