
RESULTS: The best scenario depends on the considered
impact category. The energetic valorisation of wood chips (AS),
involves benefits (due to the avoided production of heat from
natural gas and to the avoided consumption of electricity for
cooling) for climate change - CC, ozone depletion- OD, human
toxicity – cancer effects – HT-c, terrestrial acidification – TA
and freshwater eutrophication - FE.. On the other hand, wood
chips combustion worsens the results for the impact
categories affected by combustion emissions (e.g., human
toxicity – non cancer effects – HT-noc, particulate matter
formation - PM, Photochemical ozone formation - POF,
terrestrial eutrophication - TE, marine eutr. - ME, freshwater
ecotoxicity – FEx and mineral fossil resource depl.- MFRD).
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INTRODUCTION
In grape production, the management of pruning
residues is problematic due to economic and
phytosanitary reasons. Although considerable
amount of pruning residues is available, this
biomass is spread on a large area, its harvesting has
a high cost, the economic value is low and the
market demand poor.
AIM: to assess the environmental performances
related to the valorisation of pruning residues for
the production of heat and cold by means of a boiler
and an absorption chiller

MATERIALS & METHODS

Two different management systems were compared:
BASELINE SCENARIO, the residues are chopped and left in the inter-rows to be
incorporate into the soil. The heat and cold requirement of the winery is supplied using
a boiler fed with natural gas and an electric chiller, respectively.
ALTERNATIVE SCENARIO, the residues are collected and chopped (using a picker up-
shredder) and then transported to the winery. The wood chip is burnt in a biomass
boiler to produce heat that is partially used to satisfy the thermal energy requirement of
the winery and, partially, to fed an adsorption chiller. In this scenario, the heat produced
by natural gas is substituted by the one produced by the biomass boiler while the “could
demand” is satisfied by the adsorption chiller instead than by the electric one.

The Life Cycle Assessment (LCA) approach was applied.
FUNCTIONAL UNIT: management of pruning residues produced on 1 ha of vineyard.
SYSTEM BOUNDARY includes the following activities: 1) extraction of raw materials
(e.g., fossil fuels), 2) manufacture of the different inputs use for pruning residues
management (e.g., tractors and agricultural machines, electricity, etc.,), 3) use of inputs
(e.g., diesel fuel emissions from the different field operations involved in pruning
residues management) as well as maintenance and final disposal of machines (e.g.,
tractors and operative machines) and devices (e.g., boiler, absorption chiller)
INVENTORY DATA
Primary inventory data concerning the amount of pruning residues available and their
management as well as the energy consumption (heat and electricity) during
winemaking were collected by means of surveys and interviews in a social winery. The
winery is located in the District of Pavia (Lombardy Region, Northern Italy) and, yearly,
processes about 5000 tons of grape produced over about 600 ha.
Secondary data were used with regard to:
- the thermal efficiency of the boiler and for the coefficient of performance (cop) of the
adsorption chiller;
- the physic-chemical characteristics of pruning residues;
- the emissions from pruning residues combustion;
- a harvest loss of 15%.
An average yield of pruning residues of 3.0 t/ha and a moisture content of 45% was
considered

Contribution analysis for the two scenarios: BS (on the left) AS (on the right) 

SYSYEM BOUNDARY

For AS, the main hotspots are:
- The emissions from the biomass boiler in particular for HT-noc (mainly due to
emissions of heavy metals), PM (mainly due to emissions of particulates and
nitrogen oxides), POF (mainly due to emissions of benzaldehyde), TE and ME
(mainly due to the emissions of nitrogen oxides and ammonia),
- The manufacturing, maintenance and disposal of the biomass boiler and the
adsorption chiller for HT-c and FEx (54% and 50% of the total impact,
respectively, mainly due to the consumption of steel and to the waste treatment
of mine activities) and MFRD (62%, mainly due to the consumption of zinc,
copper and ferronickel).
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