Ammonia Refrigeration
Technology 2013

Refrigeration Science and Technology Proceedings 2013-2

Ohrid, Macedonia
9-11 May 2013

ISBN: 978-1-62748-577-7
ISSN: 0151-1637



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2013) by the International Institute of Refrigeration
All rights reserved.

Printed by Curran Associates, Inc. (2013)

For permission requests, please contact the International Institute of Refrigeration
at the address below.

International Institute of Refrigeration
177 Boulevard Malesherbes
F 75017 Paris France

Phone: 33142273235
Fax: 33142231798

iifiir@iifiir.org

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2634

Email: curran@proceedings.com
Web:  www.proceedings.com



TABLE OF CONTENTS

NEW DEVELOPMENTS ON AMMONIA EVAPORATION AND SEPARATION SYSTEMS ..., 1
A. Aarnio

GAINING “LOST WORK” FOR A GREENER PLANET .. .ottt ettt sttt e 8
H. Bonar Il, J. Nuszkowski

AMMONIA CHILLERS IN DIFFERENT INDUSTRIAL PLANTS IN SWITZERLAND .....c.ccocooiiiiieieieeeeee e 14
Jan Boone

OPTIMIZATION OF A GAS ABSORPTION HEAT PUMP SYSTEM .....oooiiii ettt 22

J.L. Corrales Ciganda, R. Graf, A. Kihn, F. Ziegler

EXERGETIC ANALYSIS OF REFRIGERATION CYCLES OPERATING WITH NATURAL

REFRIGERANTS .ttt bbb bt b et h b b et b e st e b e b bt e b b et e e bt e bt ekt b et n et 30
C. Filipoiu, A. Dobrovicescu, V. Apostol, L. Drughean, A. llie

PAST, PRESENT AND FUTURE OF AMMONIA AS REFRIGERANT: AN FMCG END-USER

[ = RS o =L O I AV PP SPSUPPRRP 38
René Van Gerwen, Kriti Saxena
OPERATION DATA OF A GAS ABSORPTION HEAT PUMP TEST SITE......cooiiiiie et 48

R. Graf, J.L. Corrales Ciganda, S. Funk, A. Kiihn, F. Ziegler

ENERGY CONSERVATION IN AMMONIA REFRIGERATION SYSTEM INSTALLED FOR

MEAT PROCESSING UNIT IN INDIA ..ottt st st be et b e s be b et nne et beenbennes 56
Anil D. Gulanikar

INFLUENCE OF EJECTOR PERFORMANCE ON THE OVERALL EFFICIENCY OF

AMMONIA EJECTOR REFRIGERATION CY CLE ...ttt st snaasnneesnae s s 64
Krzysztof Banasiak, Armin Hafner

EXTENDED OPERATIONAL FLEXIBILITY OF TRIGENERATION SYSTEMS WITH

AMMONIA-WATER ABSORPTION CHILLERS..... ..ottt sttt a e e e e nnee s 72
A. Hilligweg
DX AMMONIA EVAPORATORS FLOW REGIMES AND HEAT TRANSFER........ccociiiiien e 80

Pega Hrnjak
PRACTICAL EXPERIENCES WITH AMMONIA REFRIGERATING SYSTEMS IN THE

BALKAN REGION ... .ottt ettt e e e et e e e e te e e e e be e e e s abe e e s beeeeasabe e e sabeeeaabseeeastseeeaabeeesnbaeeesaseeeesabeeesnteeeansres 91
Franc F. Kosi
USE AND MISUSE OF STANDARDS IN REFRIGERATION ...ttt ettt 103

Gert J. Koster
TOWARDS “ENVIRONMENTALLY SOUND” REFRIGERATION AS DEFINED UNDER THE

MONTREAL PROTOQCOL ...ttt bbbt bt bbbt bbbt b e bbb b e e es et nns 108
Lambert Kuijpers

AMMONIA HEAT PUMP OPTIMIZATION THROUGH TWO CONDENSERS IN SERIES...........cccoviiininens 116
C. Madsen, B. Pijnenburg, R. Christensen

OPERATING AMMONIA REFRIGERATION SYSTEMS AT PEAK EFFICIENCY ...ccooiiiiiiieceeee 124

S. Khoudiachov
HEAT RECOVERY IN FISH MEAL INDUSTRY BY HIGH TEMPERATURE HYBRID HEAT

PUIMIP S et ettt e et e e e et tee e e bteeesbee e e et bee e e bbe e e abeeeaakbeeeabte e e abee e et abeeaahbeee e beeeaabbeeeabbeeeaareeeabeeeaanes 132
S.R. Nordtvedt

HEAT PUMPS AND THEIR ECONOMICS ... .ottt sttt sttt taa e sbe e s ave e ste e sate e abe e saaeesteesnreenneeannas 140
Alexander Cohr Pachai

MAKING AMMONIA SYSTEMS SAFER ...ttt ettt e e st e e e et e e e sbee e e atbeaeaanes 147
A. Pearson

HYBRID COABSORBENT HEAT PUMPING CYCLES. ...ttt ettt eate e enraa e aes 155
Mihail-Dan N. Staicovici, Andrei-Marius M.-D. Staicovici

ROMANIA — AMMONIA TRADITIONAL USER.......co ottt ettt e e e etae e st e e etaee e sbae e e enbaeeanns 163
G.M. Tarlea

CURRENT AND FUTURE TRENDS IN AMMONIA REFRIGERATION SYSTEMS AND

CONTROL COMPONENTS. ...ttt sttt s e te e st e et e e st e e she e s abe e be e e saeesbeesabeeabeeasbeesasesabeestaeesseesaeeenbeesnneesreens 169

N.P. Vestergaard

AMMONIA REFRIGERATION SYSTEM DESIGN AND CONTROL FOR LOW ENERGY,

CONDENSATION FREE, HIGH YIELD BEEF CARCASS CHILLING.......coci it 178
Klaas Visser

STATUS AND ANALYSIS OF AMMONIA REFRIGERATION TECHNOLOGY FOR COLD

STORES IN CHINA ettt bbbtttk e b e s bt e b e e bt e bt eh e e b e e Ee oAb e eh e e nbe e b e e nbeeheenbeebeebesbeenbenbeen 186
Jianyi Zhang

Author Index





