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ENGINEERING SCIENCES DATA 

(Mechanical Engineering Ser ies )  

ITEM No. 65008 

* I  

e 

h g i n e e r i n g  Sciences Data, i n  the form of Memoranda o r  Data Sheets ,  provide a u t h o r i t a t i v e  
information f o r  use i n  engineering design. The r e s u l t s  of much valuable  work, both t h e o r e t i c a l  
and practical ,  are f r eguen t ly  n o t  applied because they are no t  readi ly  a v a i l a b l e  o r  because 
t h e  form i n  which they are a v a i l a b l e  is not s u i t a b l e  f o r  use d i r e c t l y  i n  design. Accordingly, 
t ,he  I n s t i t u t i o n  o f  Mechanical Eng inee r s ,  with t h e  f i n a n c i a l  suppor t  o f  t h e  M i n i s t r y  of  
Technology, came t o  an arrangement with t h e  Eng inee r ing  S c i e n c e s  Data Un i t ,  formerly t h e  
Technical Department of  the Royal Aeronautical  Society,  t o  i n s t i t u t e  a s e r i e s  of  Engineering 
Data i n  Mechanical Engineering. 

The work of  t h e  Engineering Sciences Data Unit  on this series is  monitored and guided by 
Technical Committees o f  the I n s t i t u t i o n  of  Mechanical Engineers. The Committee r e spons ib l e  
f o r  t h i s  D a r t i c u l a r  Memorandum was t h e  F l u i d  Mechanics and Thermodynamics committee, which 

National Engineering Laboratory 

has  t h e  fo l lowing  c o n s t i t u t i o n :  - 
Chai m a n  

M r .  A. J. Ede - 

Members 

Dr.  A. D. Carmichael - 
Mr. A. G. Chapman - 
Mr. M. D. C. Doyle - 
Mr. E. C. Fi rman 
Mr. A. Linford - 
Dr. D. L. Linning - 
Mr. G. J. F. Reid 

Miss B .Sh i l l i ng  - 

- 

- 

Imperial College of  Science and Technology 

Associated Electrical I n d u s t r i e s  

Universi ty  of Liverpool 

Central  E l e c t r i c i t y  Research Laborator ies  

B r i t i s h  Hydromechanics Research Association 

Atomic Energy Authority 

B. P. Research Centre 

Royal Aircraft Establishment 

The member o f  the s taff  of  t h e  Engineering Sciences Data Unit  concerned was: - 
Mr.A.J.Ward Smith - Head of  Fluid Mechanics and Thermodynamics Group 

The F l u i d  Mechanics and Thermodynamics Committee, which first met i n  May 1964, h a s  t h e  
c o - o p e r a t i o n  o f  many e n g i n e e r s  and s c i e n t i s t s  i n  i n d u s t r y ,  research e s t a b l i s h m e n t s  and 
u n i v e r s i t i e s  from whom much a s s i s t a n c e  and unpublished i n f o r m a t i o n i s  being received. Partic- 
u l a r  a s s i s t a n c e  was rece ived  f o r  t h e  p r e p a r a t i o n  o f  t h i s  Item from Mr.D.  T. Jamieson o f  t h e  
National Engineering Laboratory. 

In  o rde r  t o  assist t h e  p repa ra t ion  of  new work i n  t h i s  s e r i e s ,  and p a r t i c u l a r l y  t o  assist 
t h e  p e r i o d i c  review and r e v i s i o n  of  work a l r eady  i s sued ,  u s e r s  are encouraged t o  make known 
t h e i r  experience i n  us ing  t h e  information and procedures and t o  n o t i f y  any a d d i t i o n a l  i n f o r -  

I mation which t h e y  can p rov ide  or t o  which r e f e r e n c e  can be made. A prepaid reply s e r v i c e  
card is included w i t h  t h i s  Item f o r  t h e  convenience of  u s e r s  i n  t h i s  respect. 

A l l  t e chn ica l  q u e r i e s  and suggestions should be addressed to : -  

Engineering Sciences Data Unit 
4, Hamilton Place 
London, W. 1. 

Addit ional  copies  and de t a i l s  of o the r  work ava i l ab le  i n  t h e  Mechanical Engineering Series 
m a y  be obtained from:- 

I 

The I n s t i t u t i o n  of  Mechanical Engineers 
1, Birdcage Walk 
London, S. W. 1. 
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65008 
VISCOSITY OF LIQUID BENZENE 

1.  N O T A T I O N  

P abso lu te  p re s su re  

t temperature 

77 dynamic v i s c o s i t y  

U kinematic v i s c o s i t y  

P dens i ty  

2 .  G E N E R A L  I N F O R M A T I O N  

Chemical Formula 'gH6 
Synonyms* Benzol, Benzole 
Critical Temperature 289'C (552'F) 
Critical Pressure 49 x 105 N/m2 (710 l b f / i n 2 )  
Normal Freezing Point 5.5'C (42'F) 
Normal Boi 1 ing Point 80'C (176'F) 

Benzene is  t h e  accep ted  name o f  t h e  p u r e  l i q u i d .  The synonyms* benzol  and benzole  are 
o f t e n  used,  and a l l  t h r e e  names may r e f e r  t o  t h e  pure l i q u i d  o r  t o  commercial grades. The 
l a t t e r  may contain impur i t i e s ,  which are general ly  i n  such small q u a n t i t i e s  t h a t  t h e  v i s c o s i t y  
is unaffected.  

3 .  D Y N A M I C  V I S C O S I T Y  

Data are given i n  Figure 1 f o r  t h e  dynamic v i s c o s i t y  o f  benzene ove r  a range o f  tempera- 
tures  and p r e s s u r e s .  The d a t a  a t  a tmospheric  p r e s s u r e  between b o i l i n g  p o i n t  and f r e e z i n g  
p o i n t  (shown by t h e  f u l l  l i n e )  are based on Refe rence l .  Benzene is one o f  t h e  few substances 
f o r  which v i s c o s i t y  d a t a  are a v a i l a b l e  i n  t h e  supercooled state. Based on Reference 2, t hese  
app ly  down t o  - 1 O O C  and are  given by an e x t r a p o l a t i o n  of t h e  s t r a i g h t  l i n e  at  atmospheric  
p r e s s u r e .  Th i s  curve a l s o  a p p l i e s  t o  benzene which has  i t s  f r e e z i n g  p o i n t  depressed due t o  
t h e  presence o f  i m p u r i t i e s ,  providing t h e  v i scos i ty - t empera tu re  r e l a t i o n s h i p  does not  depa r t  
appreciably from t h a t  o f  t h e  pure substance a t  atmospheric pressure.  

0 
The l i n e  f o r  s a t u r a t e d  vapour p r e s s u r e s  i s  based on t h e  r e s u l t s  o f  Re fe rence  5 and is 

thought t o  be accu ra t e  t o  1-2 p e r  cent  up t o  18OoC, above which the  accuracy d e t e r i o r a t e s .  

The d a t a  f o r  high p res su res  are based on t h e  r e s u l t s  from References 3 a n d 4 .  For p re s su res  
up t o  50 times atmospheric ,  d a t a  a t  atmospheric  p r e s s u r e  may be used wi th in  an accuracy o f  
5 pe r  cent .  

7) , i n  cen t ipo i se  (1 CP = 10e3 N s / m 2 )  is  
m 
a 

2 r e l a t e d  t o  temperature,  t , according t o  t h e  formulae 
A t  atmospheric p r e s s u r e  t h e  dynamic v i s c o s i t y ,  

e 
I 

In 
(0 

. 
2 
k 
m 
3 
B a 

289.9 3.94 104 
loglo? = -1.636 t t ( t o o  9 

( t  t 273.2) ( t  t 273.2)2 

521.8 1.277 105 

( t  t 459.7)2 
log,,? = -1.636 t t ( t'F). 

( t  t 459.7) 

( la) 

( l b )  

0 
m 
n * Benzine is one of  t h e  l i g h t  d i s t i l l a t e s  from petroleum and is not a synonym f o r  benzene. 
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