A New Generation of Ammonia Unit Coolers

Tralian based LU-VE has
recently carried out
several tests on cooler
behaviour with the aim of
understanding frost
formation better and
improving product effi-
clency.

At the TTR Conference on Am-
monia Refrigeration Technolo-
gy, Ohrid, 2009 Stefano Filip-
pini, LU-VE SpA, presented a
paper, describing in detail the
development of a new genera-
tion of coil genmetry, thanks 1o
the use of Computational Fluid
Dynamics Software and exten-
sive testing in the LU-VE labo-
ratory.

The whole paper can now be
downloaded as a PDF-file from
ScanRefs website wwwscanrel
COot.

To give an idea of the con-
tent, here is the abstract and in-
troduction {rom the paper:

Traditonally, the main de-
sign criteria for NHy coolers
have been:

1. capacity

2. air flow

3. surface

4. fin spacing

5. cooler configuration (ie. cu-
bic, dual discharge, fast frees-

er, blow  throngh, e

through,...}

Point 5 is normally linked to the

ype of application and is not
the subject of this analysis.

The focus of LU-VE R&D
activity concentrated mainly on
points | and 3. In fact [or a cer-
tain capacity {and fin spacing) a
minimum surface is very ofien
specified. Is that the correct ap-
proach? We are not sure; in fact
with a given minimum surface
there is the intention to have a
product, which can have a cer-
tain performance during its real
aperating time (i.c. during frost
lormation).

However the cooler configu-
ration (coil geometry, number
of rows, fin shape, air velocity,
proper cambination of fan with
coil...) are erucial parameters
characterizing  product  per-
formance; it is clear for exam=
ple that a unit with oo many
rows may actually have poor
performanee during frosting, il
the fan cannol ensure proper
air quantity while operating.

Therefore our target was
clear: EFFICIENCY! That
means making products which
have the highest possible effi-
ciency in real working condi-
tions. Thanks to the use of
Computational Fluid Dynam-
ivs Soltware and extensive test-
ing in the LU-VE laboratory, a
new generation of coil geome-
try was developed, aimed at
performing well under frost for-

mation with proper use of the
finned surface, The surface has
several turbulators for perfect
aerodynamic  configuration.
Particular attention was paid to
their definitions and a micro-
photographic  evaluation  of
frost formation on finned tur-
bulators  was  made  clearly
showing frost growth on finnee
surface.

This paper describes in detail
the CFD software analysis, test
ring, testing activity and the re-
sults of this important develop-
ment,

Introduction

The industrial series of amimo-
nia unit coolers is the result of
lengihy and intense research,
both theoretical and — o a
gl'f_"du.'l' 'dn(t maore il’lip[}]'ltl[’lt
extent — experimental, princi-
pally aimed at defining the op-
timum  characteristics of  the
combination of heat exchanger
eoil and fan group.

The document proposes to il-
lustrate the research guide-lines
and to present the results ob-
tained, Exchanger perform-
ance in the dry state is dealt
with, as are the changes to the
thermodynamic ancd  acrody-
namic behaviour of the equip-
ment generated by frost forma-
tion on the heat exchange sur-
faces, highlighting the contri-
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bution of Computatonal Fluid
Dynamics (CFDY.

About LU-VE
LU-VE Group controls a group
of companies working in the
field of heat exchangers. The
Group is made up of seven pro-
duction  facilities and  eight
commercial branches.
The Group in numbers:
- 1060 skilled emplovees;
280,000 sqni. of total surface
arca;
- 95,000 sqm. covered surface
area;
1,000 sqm. of” Raée I} labora-
tory:
- 70% of production exported
o 90 counirics;
- agegregated wrnover over €
210 million.
The LU-VE Group also con-
trols eight trading cump&nirs,
located throughout the world.

Muore af woweeo lnoe, it
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