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Table 1 Physical properties of the PU foams reinforced with silica aerogels

Aerogel content Density (g/ Compressive modulus Compressive stress Residual deformation ~ Compression set
(Wt%) om’) (MPa) (MPa) (%) (%)

0 0.359 £0.014 0.131 £ 0.006 0.28 £ 0.03 215 £2.7 75+ 12

5 0.336 £ 0.021 0.254 £ 0.011 0.44 £ 0.07 53+13 1.7+ 02

10 0.325 £ 0.018 0.518 £ 0.027 0.60 £ 0.07 34+ 1.1 1.0 £ 0.0

15 0.317 £0.013 0.588 £ 0.024 0.68 £ 0.05 2108 0.0 £ 0.0
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Urethane Systems Co.

Pioneering in Urethanes

Urethane Systems Company, USC, was established in 1977 and the
three manufacturingoperations namely

1. Productionand conversion of full range of flexible urethane foams
fordomesticapplications suchas mattressand bedding,

2. Rigid foam insulation with excellent thermal characteristics and
pipesections,

3. Chemical systems for insulation of domestic appliances and pro-
duction ofinsulation elements, rigid blocks, etc.

were established in the Industrial Zone of Rasht. USC complex has
been in continuous production since 1978, established in about
20,000square meters of factory buildings on 4.5 hectares of land.
Initially, three European companies had technology extension
agreementswith USC. They were:

- British Vita of England, amajor producer of flexible foams,

- ICl, aforerunnerin polyurethanesalso a British company and

- Lastly, Upjohn Polymers of Netherlands subsidiary of the major op-
erationwiththe samenamein USA

Transfer of technology and training of local personnels step by step
proceededalongsideestablishmentofend-usermarketsintheprod-
ucts of USC. Selection of machinery and technology overall were

undertaken in collaboration with the same European companies.
Those companies also provided senior personnel for the purpose of
supervision and training. Passing over the know-how in each line of
production was embedded in the daily activities of the factories and
routine operations began when the expatriates left and the compe-
tence ofthe local staff showed nolonger the need of constant super-
visory presence by the personnel of the said European companies.
However,occasionalvisitsfromthesametechnicalsuppliersensured
that the operations remained up to date. In the passage of time, so
muchscientificandtechnicaldocumentationswereamassed by USC
to the extent that the company assists end-users from time to time
andasrequiredinthedissemination of technicalinformation.
ManagementofUSChave beenactive participantsintheformation
of Iran PU Association and this Association, as said elsewhere al-
ready,istobeapillaroftheindustryencompassingsystem’shouses
and producers of building elements, spray applicators and the like,
andthe dueaim ofthe Board of Iran PU is to expand new outlets as
well as to improve deliveries and services not only to the member
companies but to the wide body of applicators in the various PU
disciplines.
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I increase the thermal conductivity of some

- Thermal Conductivity M;‘;‘Li‘i';:ﬁ:‘]:hﬁ::ss
Coefficient (W/m.K) (i)
ccSPF 0.022-0.028 117.9
XPS 0.029 — 0.037 150.0
EPS 0.030 — 0.047 159.0
MW 0.033 - 0.044 154.0
Wood Wool 0.070-0.100 167.0
Fiberglass 0.038-0.052 203.6
Conerete 0.071-0.160 15200
Cl(::clil((sm 0.600-1.400 3440.0

insulants. At about 1 % moisture content by
volume, thethermal conductivity of certain fibrous
materialsrises steeply by about 85 %. This can lead
toasignificantly higher heat transfer through the
insulation layerin applications such as perimeter
orroofs. Duetoits closed cell structure, closed
cell spray polyurethaneinsulationfoamis barely
affected by water or moisture: it does not absorb
ortransport water, i.e.thereisnocapillaryaction,
and so normal moisture in buildings does not lead
toanyincreaseinthermal conductivity.

3.3 Vapor Permeability

The need for air-tight building envelopes may
cause problems relating to condensation, which
canoccurintheinsulationlayer of wallsand roofs
if amaterial with low vapor resistance is used.
Thanks toits very low permeability, PU will not be
affected.SPFisalsoairimpermeable at certain
thicknesses and can qualify as an air-barrier
material. Comparison of watervapor permeance of
some commoninsulationsis presentedin Table 2.

Table 2. Comparison of water vapor permeance of
some commoninsulations

‘Water Vapour Permeance USA Water vapor
(ng/Pa.s.m?) classification @
(ASTM E96) @ 25mm 25mm
SPF ‘Water vapor retarder Vapor Barrier
66 @ 25mm .
XPS 33 @ 50mm Semi-permeable
Semi-
EPS 300 !
permeable

3.4 AirTightness
The continues application of spray foam, without

joints, meansthatthe productisairtight. This gives
importantenergy savings, highly valuedin countries
suchas USAand Canada. InEurope, thelegislations
are becoming stricter with regards to air tightness.
Toreacha passive house construction, air tightness
isabsolutely necessary. In addition, Spray foam
insulationis completely rodent proof due tothe
airtightbarrier it creates, butalso becauseit does
notactasabreedinggroundorsource of food. This
makes spray foaminsulation one choice for mice or
rat proofingyourhome.

Common Spray Foam Applications

The most important applications of spray
polyurethanefoamare forinsulation of attics, walls,
ceilings, basements, garages, crawl spaces, home
exteriorand metal buildings.

Conclusion

Spray polyurethanefoamisaunique andversatile
insulation and sealing product. The productis
applied onsitesoitconformstothe surface where
itisapplied. Thisapplication process creates a tight
buildingenvelope, whichimproves energy efficiency.
This product offers many advantagesin comparison
tothe othercommoninsulationsamongthem
arethe lowest thermal conductivity coefficient
(lowestrequiredthickness), vaporandairtightness,
mechanical strength and longlife. Furthermore,
spray polyurethane foamformulation canbe tuned
tohaveareactiontofireclassification of B2 according
toDIN 4102 standard.
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R-Value can drastically change due to water.

a

If Rockwool gets wet, it becomes far less
effective at maintaining temperature. Itis Vapor
permeable, Rockwoolisvapor permeable, which
meansthatitcan get wet. Ifitdoes, itisimportant
thatitdries thoroughly. Ifitdoesn’t, this will
counteractthe ability of the Rockwool to insulate
the area properly. It has Limited lifespan. it will
loseitsinsulating properties over time. This is
determined largely by how itisinstalled. Finally,
its installation is Time Consuming, need for
mechanical fixing (Anchoring) and high number
ofjjoints.

2.2 Fiberglass Challenges

Fiberglass tendsto retain moisture; when this
happens, mold growth is possible and might
make you sick if youinhaleit. It also tends to
crack under moisture stress. It cannot dry out
completely. Fiberglassinsulationis notavapor
barrier by itself. When used with animproperly
prepped construction site—one that has no plastic
sheathingto protect the walls from liquid damage
— water could leak through yourwalls. In addition,
Fiberglassinsulationis bulky and heavy, soit can
sagintoyour wallsasyouinstallit. The same can
happentothecardboard backingif not correctly
applied orinstalled. Finally, Fiberglass batting is
well-known for causingirritable skin reactions like
rashesand allergiesamong people who live with
it. Besides, it can aggravate bronchitis and asthma.

2.3 Polystyrene based Insulation Challenges

The most important disadvantages of
polystyrene-based insulation materials (EPSand
XPS) are their poor combustion performance and
poorthermal conductivity. Also, the strength of
the materialis poor, they are prone to cracking
andinsulation shedding phenomenonis relatively
common. So, they have limited strength and load
bearingability.

2.4 Spray Polyurethane Heat Insulation Foam
(SPF)

SPF, aspray-applied cellular plastic, is made
by mixing two components to create a foam.
Those chemicals react very quickly, expanding

on contactto create foam thatinsulates, air seals
and provides a moisture barrier speciallyin the
case of closed-cell spray polyurethane foam
(ccSPF). Spray polyurethane foam had been used
ininsulation applications since the 1960s and
its consumption has steadily grown over time.
However, spray polyurethane foaminsulation
experienced exponential growth during the past
decade (Figure 1).

Fig.1.SPF marketvolume share

Comparison of Main Properties of Common
Insulation

The Main Properties of an Insulation are
thermal conductivity, reaction to fire, water
absorption, air tightness, vapor permeability,
compressionresistance and required thickness
for targetinsulation. In this section, closed cell
spray polyurethane foams are compared with
other common insulation types in terms of
aforementioned parameters.

3.1Thermal Conductivity

AscanbeseeninTablel., closed cell SPF (ccSPF)
hasthe lowest thermal conductivity (and thusthe
highest R-value and lowest required thickness)
.This means theyallow thinner wallsatacommon
insulationvalue, thereby maximizinginternal space
ordecreasing the size of the building footprint.
Table 1. Comparison of Thermal Conductivity
Coefficient of some Common Insulations

3.2 Water Absorption
Water or moisture ingress can significantly

-
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Polyurethane systems are among the best-
performing insulation materials used in
construction. Insulating with Spray Polyurethane
Foam (SPF) for commercial and residential
buildings offers many advantages including
reducing airand moistureintrusion, cuing energy
bills, strengthening the structure, and protecting
theinternal air from outside airborne pollutants
andallergens.

Key Words: Polyurethane, Spray Foam, Heat
Insulation, Advantages, Rockwool, EPS, Fiberglass

Introduction

As much as40% of a building’s energy s lost due
toairinfiltration. Gaps, holes and air leaks can
make energy bills unnecessarily high. Asmuch as
half of the energy used ina home goesto heating
and cooling, according to EPA (Environmental
Protection Agency, USA). Also, air leakage can
worsen problems with moisture, noise, dust,
pollutants, insects, and rodents.

Maintaining an optimal heating, ventilating,
and air conditioning (HVAC) system using a
suitable insulation can make the home more
energy efficient. If the material performs as both
insulationand an air barrier, it closes gaps that let
airescape andadddollarsto monthly energy bills.
Nowadays, commoninsulationsthatare used are
Fiberglass, Expanded polystyrene (EPS), Extruded
Polystyrene (XPS), Rock Wool (Mineral Wool) and
Polyurethane foams.

Among polyurethane foams, Spray heat
insulation polyurethane foamisapropersolution
to many concernsregarding energy conservation.
In this paper, these common insulations are
introduced and a comprehensive comparisonis
presented.

Homayouni@sitco-intl.com
SepehrDonya Productionand Trading Company*

Common Insulations|

The most common types of materials used for
heatinsulationinclude Fiberglass, Expanded
polystyrene (EPS), Extruded Polystyrene (XPS),
Rock Wool (Mineral Wool) and Polyurethane
foams. Each class of product has different
characteristics, such as vapor permeability,
thermal conductivity, etc. Some insulation
materials have the added benefit of providing
significant resistance to air leakage or vapor
diffusion or both. Rockwool, or mineral woolisa
rock-based mineral. Itis made from basalt rock
(whichisavolcanicrock)andrecycled slag(a
by-product of steel and copper). Itisalso known
as fiber wool because the earth and metal are
stretched untilthe resulting productlooks like fiber.
Fiberglassinsulationis made up of fine strands of
glass, batt, or blanket. Insulation uses spun molten
glass that gets layered on a conveyor belt. EPS
(expanded) and XPS (extruded) are both closed-
cellrigidinsulation made from the same base
polystyrene resins and manufactured differently,
EPSisbeadsthatare molded or cutinto various
sizesand shapes while XPSis extruded sheets.

2.1 Mineral Wool Challenges

Itdoes not create anair barrier, Heat can easily
escape Rockwool, especially since it’s usually
available in unfaced batts, although Rockwool is
available with foil or black facings upon request.
Regardless of the installation quality, it does not
form air barrier and enables free air passage
throughiits joints. It has poor resistance to water
and moisture. True toits name, it acts similarly
towool. Rockwool does not wick or absorb water
directly, but it helps to keep moisture away. If
enough water builds up on the wool, the water
will drain off the surface. Additionally, Rockwool’s
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Iran Polyurethane Association, As We Stand

Iran polyurethane manufacturers Association since
itsinception has taken several noteworthy steps.
Briefly participation under one roof last and this
year atlranPlast during which the issues of quality
improvement of products and machinery selection
relevant toourindustry were discussed similarlyin
the field of raw materials supplies, member firms
consulted one another during the fair with the
objective of bringing together commontechnicaland
commercialissues and to seekresolutions thereof.
Anotherimportant matterto be notedisthe continuous
lobbying of authoritiesin government departments
highlightingissuesrelated to PUindustryand seeking
assistance fromsuchresponsible departmentsto solve
thoseissues.

TheBoard of Iran PU on every relevant occasion have
raised that we currently hold production capacities
farmore thanthe presentdemands and subject to
availability of exchange allocation to this sector we
would be, butall, toready to expand the system’s use
by currentand potential end users. Thereisno hiding
ofthefactthatthisindustry dependstoalarge extent
onimportsof basicchemicalsand hencethe barometer
of expansion goes hand in hand with availability of
foreign exchange. Itis of course asteptakenintheright
direction by thefactthat we have Karoon Petrochemical
assupplier of Isocyanates.

Projects at the stage of feasibility studiesarein hand
forthe production of Polyols. The real expansion of PU
industries depends solely on maximum availability of
raw materialsinternally.

Anotherimportantstep hasbeencreation of links with

other syndicates such as close relations with Polymer
Research Institutes. Thislinkin due time would enhance
knowledge of the members on polymersand adducts.

Last year some of the members attended the
exhibition of PU in Turkey and with their counterparts
very useful exchanges andinteractions achieved,
similarly with the Association of PU Producersin
Pakistan. Several meetings with their Board to seek
ways and means of cooperation.

Itisfeltthatthroughcross bordertechno-commercial
exchanges notonly we would gain experience overand
above, currently exhibited by our own members but
alsoit may provide the possibility of business relations.
In otherwords, inthe nearandthe Middle Eastand the
CISmarkets, Iran PU Association has a majorvoice.

Anothervery useful pointisthatasked or presented
with technical questions orissuesto be resolved
with Government Departments such as Customs,
interpretation of rulesand regulations, IranPU isan
advisory Board even in the matters of arbitration on
techno-commercial queries arisingbetween members.

Insum, growth of ourindustry and the expansion of
our market would primarily depend onthe availability
andselection of quality raw materials.

Members of Iran PU have the capacity to absorb
more and more business and we are eager to have
businessrelations with the neighboring markets. We
are anactive partinthe supply chain of thisindustry
and wewouldintime nodoubtattract moreand more
members who see theirgrowth in beinga member of
Iran PU asagroup ratherthan confronting the market
alone.

(N e
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Formation of the Iran Polyurethanes
Producers Association

The motive to form an Association of PU producers
liesinthe numerous common benefits attained by such
an Association: Dissemination and harmonization of
import tariffs, regulations on quality assessments and
improvements on customer service and etc. Above all
the Association would be the voice of theindustry on
national relatedissues.

Onthe above meritsand morein April of 2021 the
formation of Iran Polyurethanes Producers Association
was established. Three members of the Association
did the foundation works and the Association within
6 months from the date of setup attracted 12 new
members and hencein May 2021 official registration
of the Associationtook place at the Iran Chamber of
Commerce.

Today more than 20 production unitsare members
and more applicationstojoinareinthe process of
assessment. From the initial stages, the founding
members expressed the idea that through synergy
the activities on the market place by the members
shall flourish and expand the end-use applications.
Simultaneously action was taken tointroduce the
Associationtorelevant Governmentbodies, suchasthe
Ministry of Industry, Iran Customs Organizationsandto
linkthe newly formed Association with other related
Associations withwhom to establish collaboration.

Anothertask of the Association which has been
used successfully by the membersisin the case
of arbitrations on quality related issues between
producersandthe end-usersand between producers
andsuppliers.

Underthe current climate of sanctions, restricting
availability of supplies as well as selection of quality, the
Association has a definite roleto playin both the audit
andspecificrecommendationson quality.

Interms of production capacity itis now clearly
established that total available tonnage of various
grades and systems of PU far exceeds the current
demand and therefore the Association has taken
the steps to discuss with relevant Government
Departments to curbimportation of ready-made
systems of all types and nature which are locally
available.

The matter of preferred tariff to be applied to the
members’ importsisalsoontheagendaanditis
currentlyin negotiations with both Iran Customsas well
as Ministry of Industry.

An area of collaborations between membersison
technicalissuesimprovingtechnologies on processes
aswellas puttingonthe market new grades of products
indiverse end applications. Exchange of information
andideaswith several Associationsin countries such
as India and Pakistanis onthe card, furthermore two
successful exhibitions of products and services by
members, underacommonroof, held asapartofthe
Iran Plast Exhibition.

Insum, the firstand mostimportantissue is that
we have 20 producers talking with each other for the
firsttime and asthe time advancestheimpacts of this
togethernessis more and more appreciated notonly
by the members but equally by their customers who
have found abodythat canassist techno-commercially.
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Editorial

Merger, Acquisition

(and management buyout)

These are some of the common tools in
managing business or production com-
panies. As the names imply merger would
look a more common method, in that, as-
sets and liabilities of the two merger operations are audited
and then the merger result is to prune, streamline reduced
repetitive productions in the hope that the resulting synergy
would lead to asituation of 24+2=5 ormore. Thelossin human
resourcesin mergerstendto be less drasticthan other organi-
zationaltools.

Acquisition, asthe name implies, effectively the stronger par-
ty swallowsthe weak. Theaimsarestillthe creation of synergy
whichin some cases mean the removal of competition. Inthe
processtoward the outcome job losses and redundancies will
ensue.

Thereare manybooksandarticleswritten onthese two meth-
ods. If we consider the common factor, that is survival, then
depending on circumstances the outcome of merger and ac-
quisition should lead to a more even presence by the supplier
on the user markets. The logic says that family firms are less
likely to survive because generation after generation may not
sharethe common goals of the founding members.

We have been immune from such considerations in Iran be-
cause in most cases operations are based on family groups.
The firm opens with the founding members and may not see
thespanoftimemorethantheaverageage oftheactive family
members. There are however certain family owned opera-
tions which survive because of the specialized products and
services they have on offer. The majority however die either
before orsoonafterthe passingoutofthe foundingmembers.
However,ifthenotionofcompany, survival,isinthecore policy
of the firm then the founding members would take steps to
cherish managerial continuation. This is the fate of some of
the most successful firms quoted on various stock exchanges.
Formation ofanassociationsuchasourPUAssociationshould
set themselves a target of serious dialogue on survival. There
may come a time soon or later that the bigger firms through
above board prices in raw materials would leave no chance of
competition forthe smaller parties hence mechanism such as
merger would come to assistance in ensuring the life of the
organizations.

Afew words on the management buyout, one could say thisis
themostcivilizedmannerofsavingfirmswhomightotherwise
perish in various circumstances, managers buy such compa-
nies oftendonothavethe necessary capitaland havetoresort
tobanksforfinancialsupport. Failingsinthismethod mainlylie
inthefailurein banking repayments.

Majid Safinia



™ O

MANARODAS

POLYURETHANE

Manufacturer of Polyurethane Material

Ol 03 2 la HIAT Aule puus Suf pul Lis

&luo )3 Yl 93 Sl dlgo glgil 0 Ui Iulgs

pfanl JEGl 8 Sattw dasd cgb 8 00 og 8 | yadE ogd 8 it ogb e \
n_n.li-n_)_l'.n).rla_}fplgf Yorr 5 Ver A_Souaila 1 oga sgd @ \\ .

U

i 3090 Jo) as Sl jums pp e Jl s 08 o b

IT,'_IJ_IEQL_'NJH’T‘;'-“‘LEIHNUL)H::G_;SFJH}WJ—“T
& Sl pylge 2amgd 6295 ¢ iy b pasl il gLLS
Pol g Mol azlg

+9A P1 AAo 90 1FF :ali

™) 09029080698 @ www.mardaspu.com
info@mardaspu.com
@ mardas.pu

in t.me/mardaspu



J,,_\_rL:iJ A=

| v J'-_w_.-_e:n_ﬂu.;ulh =
b " ko h

 Management 0912 - 151 82 70 e ¢, ielo 5)gib . a8 : ailayls guypl
® Sales Office 025-37 221120 = 025-37222120 obla « gu)ls aald oLy @5 : (bg)d ) Tés
© f2pmaham@yahoo.com 11 saly . @gs abab .« sllis plaiilv . By aTw)



