
Pro��������or����o�

Th� h�at-transf�r syst�ms shou�� �� ��s��n�� an� o��rat�� �n a��or�an�� ��th th� 
r��omm�n�at�ons of ��� ���� �h�at-transf�r �nsta��at�ons �or��n� ��th or�an�� h�at-transf�r f�u��s��

�ar�oth�rm �� �an �� us�� at �or��n� t�m��ratur�s a�o�� ����� �n �r�ssur���� syst�ms� Th� 
a��anta�� off�r�� �y us�n� �ar�oth�rm �� �n th�s t�m��ratur� ran�� �om�ar�� ��th ��r�ssur�-
��ss� us� of �ar�oth�rm �� has to �� ass�ss�� �n �a�h �n�����ua� �as�� ���n� to �ts narro� �o���n� 
ran�� of a�out ���� �ar�oth�rm �� �an a�so �� us�� �n th� �a�or-���u�� �has�� ���� for r�a�tor 
�oo��n� �n ��oth�rm�� �ro��ss�s� ��at-transf�r ��ants �onta�n�n� �ar�oth�rm �� �an �� start�� u� 
��thout ��ff��u�ty at t�m��ratur�s �o�n to a�out -���� us�n� ��ntr�fu�a� �um�s ��th a rotat�n� 
m��han��a� s�a� or ��rman�nt ma�n�t �r���� or �y us�n� �ann�� motor �um�s�

�t o��rat�n� t�m��ratur�s ���o� th� �o���n� �o�nt of th� h�at-transf�r f�u��� �ar�oth�rm �� ��r�u�ts 
ar� a��anta��ous�y o��rat�� us�n� an �n�rt �as �a�� �r�ssur� of ��ss than ��� m�ar at th� 
���ans�on ��ss��� ��tro��n has �ro��n to �� su�ta��� as an �n�rt �as� �n�rt �as ��an��t�n� �s th� 
��st �rot��t�on a�a�nst �han��s �n th� h�at-transf�r �har�� �aus�� �y o���at�on� �nt�o���ants ar� 
unsta��� at o��rat�n� t�m��ratur�s a�o�� ����� an� ar� �n�ff��t��� ���n aft�r short o��rat�n� 
t�m�s�
�t o��rat�n� t�m��ratur�s a�o�� th� �o���n� �o�nt of �ar�oth�rm ��� �t �s n���ssary to a���y an 
�n�rt �as �a�� �r�ssur� �h��h �s suff����nt to ���� th� h�at-transf�r f�u�� �n th� ���u�� stat� an� 
�r���nt �a�or��at�on ��a th� ���ans�on ��ss���

�ar�oth�rm �� �s th�rma��y sta��� u� to an o��rat�n� t�m��ratur� of ������ Th� �ar�oth�rm �� 
�har�� �an �� us�� for s���ra� y�ars ��thout s��n�f��ant �han��s� �t h��h�r t�m��ratur�s� �o�-
�o���n� an� h��h-�o���n� ���om�os�t�on �ro�u�ts ar� form���
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�ar�oth�rm �� �s a h��h-��rforman�� synth�t��� or�an�� h�at-transf�r f�u�� for us� �n th� ���u�� �has� 
an� �n th� �a�or-���u�� �has� �n ��os��� for��� ��r�u�at�on h�at transf�r syst�ms� Th� u���r us� ��m�t 
���s at a h�at�r out��t t�m��ratur� of ������ Th� f��m t�m��ratur� shou�� not ������ th� ��m�t of 
����� ��th�r s��n�f��ant�y or for a �ro�on��� ��r�o� of t�m��

�ar�oth�rm �� �n th� ���u�� �has� �s �r�f�ra��y us�� �n un�r�ssur���� syst�ms at �or��n� 
t�m��ratur�s from �� to ������ �u� to �ts fa�ora��� ��s�os�ty� �ar�oth�rm �� �s th� ���a� h�at-
transf�r f�u�� for h�at�n� an� �oo��n� �ro��ss�s�

�n �ustomary h�at ���han��rs� �ar�oth�rm �� �ro����s �oo� h�at transf�r �o�n to t�m��ratur�s 
aroun� ���� �t �or��n� t�m��ratur�s ���o� ���� th� h�at-���han�� surfa�� �s to �� mat�h�� to th� 
t��hn��a� �hara�t�r�st��s of �ar�oth�rm �� an� th� f�o� �on��t�ons�

�ar�oth�rm �� �s ��st su�t�� to th� t�m��ratur� �ontro� of ��ss��s� r�a�tors an� �ro��ss�n� 
ma�h�n�s �h��h ar� �oth h�at�� an� �oo��� �y m�ans of a ��ntra� h�at-transf�r syst�m� an� �n 
syst�ms �n �h��h s���ra� �onsum�rs ha�� to �� su������ at ��ry ��ff�r�nt t�m��ratur� �����s�
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�o���n� ran�� at ���� m�ar

��n�t�on t�m��ratur�

��rm�ss���� h�at�r out��t t�m��ratur�

��rm�ss���� h�at�r f��m t�m��ratur�

�um�a����ty ��m�t
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Th��r ���r�� of format�on r�s�s ��th �n�r�as�n� o��rat�n� t�m��ratur�� Th� ���om�os�t�on �ro�u�ts 
r�ma�n �om���t��y ��sso���� �n th� �ar�oth�rm �� �har��� Th� �o� �n�s shou�� �� r�mo��� ��a th� 
���ans�on ��ss�� �n or��r to ma�nta�n r���a��� o��rat�on of th� h�at-transf�r syst�m� To ass�st� th� 
t�m��ratur� of th� ���ans�on ��ss�� shou�� �� ra�s�� to a�out ������

�f us�� a��or��n� to th� r��omm�n��� o��rat�on �aram�t�rs� �ar�oth�rm �� forms no ���os�ts on 
th� �a��s an� �o�s not ��a� to a��umu�at�on of so���s �n th� h�at transf�r ��r�u�t�

�ar�oth�rm �� ��r�u�ts �an �� o��rat�� r���a��y an� ��thout h��h ma�nt�nan�� �osts� �n �r�ssur���� 
��ants us�n� �ar�oth�rm �� a�o�� �ts �o���n� �o�nt� str��t�r o��rat�n� �nstru�t�ons must �� o�s�r����

To �h��� th� o��rat�n� �on��t�on of h�at-transf�r syst�ms� �ua��ty �ontro�s shou�� �� �arr��� out at 
a��ro�r�at� �nt�r�a�s on r��r�s�ntat��� sam���s from th� ma�n str�am of th� ��r�u�t� ��o�� of t�st�n� 
an� sam���n� must �� �n�����ua��y mat�h�� to th� �har�� �o�um� an� th� o��rat�n� t�m��ratur� of 
th� h�at transf�r ��ant� Th� ana�ys�s �an �� �arr��� out on r��u�st �y �astman �ustom�r s�r�����
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�ar�oth�rm �� �s �nt�n��� for us� as a h�at-transf�r f�u�� �n ��os�� ��ants� �or saf�ty an� 
�n��ronm�nta� r�asons� �s�a�� of th� h�at-transf�r f�u�� �s to �� �r���nt�� or ��m�t�� to a 
m�n�mum amount �y m�ans of a��ro�r�at� �onstru�t�on m�asur�s� �h�n han���n� �ar�oth�rm
��� th� usua� �u�����n�s an� r��omm�n�at�ons for han���n� or�an�� ���u��s shou�� �� o�s�r����

��ta��s �an �� foun� �n th� �at�st saf�ty �ata sh��t for �ar�oth�rm ���
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�ar�oth�rm �� �o�s not �orro�� th� usua� m�ta���� mat�r�a�s us�� �n �onstru�t�on of ��ants an� 
ma�h�n�ry� �ar�oth�rm �� �s �om�at���� ��th �ur� �ra�h�t�� �T�� un� f�uoro��astom�rs� Th�s� 
mat�r�a�s �an �� us�� as �as� mat�r�a�s for s�a�s� �n s����t�n� th� s�a�s� not� must �� ta��n of th� 
s�a� manufa�tur�r�s �ata for t�m��ratur� r�s�stan�� an� m��han��a� str�n�th of th� mat�r�a�� ��a�s 
ma�� of �ur� �ra�h�t� ha�� �ro��n us�fu� �n h�at-transf�r ��ants us�n� �ar�oth�rm ��� ���n �h�n 
th� o��rat�n� t�m��ratur�s r��u�ar�y �han�� �r�at�y� ���� as a r�su�t of fr��u�nt s��t�h�n� ��t���n 
h�at�n� an� �oo��n� �ro��ss�s� �f th� mat�r�a�s �h��h �an �� us��� �ra�h�t� �ro����s th� ��st 
�om��nsat�on for o��rat�ona� t�m��ratur� �han��s� To �n�r�as� th� str�n�th an� ��m�ns�ona� 
sta����ty� th� s�a�s ar� a��anta��ous�y �ro����� ��th a m�ta� �ns�rt� ���� a sh��t m�ta� �or��
�u���r-��ast�� ��n��rs s���� on �onta�t ��th �ar�oth�rm �� un� shou�� not �� us�� �n th� s�a�s for 
h�at-transf�r ��ants us�n� �ar�oth�rm ���
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�ar�oth�rm �� has a ��rtua��y un��m�t�� stora�� ��f� �h�n stor�� �n ��os�� m�ta� �onta�n�rs ����� 
a�um�n�um or st����� �o s����a� �rot��t��� m�asur�s ar� n���ssary �ur�n� stora�� of th� h�at-
transf�r f�u��� �h�n han���n� �ar�oth�rm �� an� �h�n f����n� an� o��rat�n� a h�at-transf�r-syst�m 
��th �ar�oth�rm ��� �ar� must �� ta��n that th� h�at-transf�r f�u�� �annot �nt�r th� so�� or s���r 
syst�m� Th� �ro�u�t �s a�most �nso�u��� �n �at�r� �f n���ssary� us�� �ar�oth�rm �� �an �� r��y���� 
or us�� for �n�r�y r��o��ry o�s�r��n� �o�a� r��u�at�ons�

����r��n�� has sho�n that �ar�oth�rm �� �har��s �o not ha�� to �� r���a��� ���n aft�r many 
y�ars of us�� Th� ��m�ts for r���a��� us� of th� h�at-transf�r f�u�� ���� on�y �� r�a�h�� aft�r �on�-t�rm 
us� of �ar�oth�rm �� a�o�� �ts �o���n� �o�nt� �n th�s �as�� th� us�� �ar�oth�rm �� �an �� r���a�m�� 
�y fra�t�ona� ��st���at�on for r�us� as a h�at-transf�r f�u��� �o����r� for ��onom�� r�asons� amounts 
of a��ro��mat��y �� t or mor� ar� r��u�r�� for ��st���at�on� Th� �a�u�s of th� r�s��u� �ont�nt of 
�ar�oth�rm ��� th� ��s�os�ty an� th� �h�or�n� �ont�nt of th� �oo�s� th� �a�u�s ar� to �� ��t�rm�n�� 
��for�han��

�n r��ar�s to th� ��ass�f��at�on of �ar�oth�rm ��� r�f�r�n�� shou�� �� ma�� to th� �� �af�ty 
�ata �h��t�

�n ��n�ra� th� �ast� �o�� num��r for �ar�oth�rm �� ���� �� ��t�rm�n�� �y �ts a�����at�on a��or��n� 
to th� ���� �n thos� �as�s �n �h��h �t has not ���n us�� as h�at transf�r f�u�� fo��o� your 
�o�a� r��u�at�ons�
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�ar�oth�rm �� �s �ust on� of th� �om�r�h�ns��� ran�� of h��h ��rforman�� h�at transf�r f�u��s 
off�r�� �y �astman for th� t�m��ratur� ran�� from - �� to ��� ��� ��ta���� �nformat�on �s a�a��a��� 
on r��u�st� �astman has mor� than �� y�ars of ����r��n�� �n th� f���� of h�at transf�r t��hno�o�y� 
Th�s �no�-ho� �s a�a��a��� to you� shou�� you ha�� any �u�st�ons or �on��rns� �h�th�r you ha�� 
�u�st�ons a�out th� �ho��� of h�at transf�r f�u��s for a ��rta�n a�����at�on� a�out syst�m ��s��n� 
trou���shoot�n�� saf�ty �ssu�s or s����f��at�on �ro���ms� our ����rts ar� h�r� to h��� you� �ou 
�an r�a�h �ar�oth�rm �ustom�r s�r���� �y �hon�� or on��n�� �� ��� �� ���� ��� � �ar�oth�rm�

�n ana�yt��a� rout�n� �h��� of th� h�at transf�r f�u�� shou�� �� �art of th� ma�nt�nan�� r��u�at�ons� 
Th�s �h��� shou�� �� �arr��� out at ��ast on�� a y�ar an� �s off�r�� �y �astman to a�� us�rs of 
�ar�oth�rm� Th� syst�m �aram�t�rs �h��h ar� m�asur�� ���� a��o� our ����rts an a��urat� 
ass�ssm�nt of th� �on��t�on of th� mat�r�a�� Th�s �ay� �ro�on��� an� trou���-fr�� o��rat�on of th� 
��ant �an �� �nsur��� �au�ts �n th� ��ant ar� �u����y ��t��t�� an� �an �� a�o���� ��for� mor� 
��t�ns��� �ama�� an� �osts o��ur�

Th�s �nformat�on �s �as�� on our �r�s�nt �no������ an� ����r��n��� �o����r� �t �m����s no ��a����ty or oth�r ���a� r�s�ons�����ty on our 
�art� �n��u��n� ��th r��ar� to ���st�n� th�r�-�arty �at�nt r��hts� �n �art��u�ar� no �uarant�� of �ro��rt��s �n th� ���a� s�ns� �s �m������ �� 
r�s�r�� th� r��ht to ma�� any �han��s a��or��n� to t��hno�o���a� �ro�r�ss or furth�r �����o�m�nts� Th� �ustom�r �s not r���as�� from 
th� o����at�on to �on�u�t �ar�fu� �ns���t�on an� t�st�n� of �n�om�n� �oo�s� ��f�r�n�� to tra�� nam�s us�� �y oth�r �om�an��s �s n��th�r 
a r��omm�n�at�on� nor �s �t �nt�n��� to su���st that s�m��ar �ro�u�ts �ou�� not �� us��� ��� our �us�n�ss transa�t�ons sha�� ����us����y �� 
�o��rn�� �y our ��n�ra� �a��s �on��t�ons�




