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Abstract
An experimental study on optimum spacing between grooved tubes is reported in this paper. Two grooved tubes
having pitch of 10 mm and 15 mm and a plain tube were considered for the heat transfer analysis. The spacing
between two tubes with same pitch was varied from 10 mm to 35 mm with a step size of 5 mm. Velocity of air flowing
over the tube surfaces was changed from 0.4 m/s to 1 m/s using a blower fan. Based on Nusselt number (Nu) the
optimum spacing between the tubes was decided. The optimum spacing between grooved tubes of pitch 10 mm and
15 mm was compared with that of plain tubes. From the experimental analysis it was noticed that with increase in air
velocity (increase in Reynolds number) the tube surface temperature reduced irrespective of any tube considered. Nu
increased with increase in air velocity for all the tubes. The important conclusion drawn from the present study was
that, there exists a limiting spacing (optimum) between the tubes above which no change in Nu was observed. Spacing
of 30 mm was found to be the optimum spacing between the tubes irrespective of its surface geometry modifications.
© 2020, The Korean Society of Mechanical Engineers and Springer-Verlag GmbH Germany, part of Springer Nature.

SciVal Topic Prominence 

Topic: 

Prominence percentile: 95.947

Author keywords
Grooved tubes Grooves Heat transfer Nusselt number Optimum spacing

Indexed keywords

Engineering
controlled terms:

Air Heat transfer Nusselt number Reynolds equation Reynolds number

Engineering
uncontrolled terms

Air velocities Experimental analysis Grooved tubes Grooves Heat transfer analysis

Optimum spacing Surface geometries Surface temperatures

◅ Back to results

 Export  Download  Print  E-mail  Save to PDF ⋆ Add to List  ▻More...

View at Publisher

Journal of Mechanical Science and Technology
Volume 34, Issue 1, 1 January 2020, Pages 469-475

Afzal, A.a  Mohammed Samee, A.D.b Abdul Razak, R.K.a Khan, S.A.c Khan, H.d 

a

b

c

  View additional affiliations

 View references (35)



Condensation | Heat transfer coefficients | Flow condensation



PlumX Metrics
Usage, Captures, Mentions,
Social Media and Citations
beyond Scopus.

Metrics 

Cited by 0 documents

Inform me when this document
is cited in Scopus:

 

Related documents

,  , 
(2016) ASME International
Mechanical Engineering
Congress and Exposition,
Proceedings (IMECE)

,  , 
(2015) International Journal of
Heat and Mass Transfer

,  , 
(2017) Applied Thermal
Engineering

 

Find more related documents in
Scopus based on:

❓  ▻View all metrics



Set citation alert ▻

 ▻Set citation feed

Investigation of heat transfer and
fluid flow over pocket cavity in
the rear part of gas turbine

 Liu, J. Wang, C. Wang, L.

Turbulent flow and heat transfer
enhancement in rectangular
channels with novel cylindrical
grooves

 Liu, J. Xie, G. Simon, T.W.

Heat transfer and turbulent flow
characteristics over pocket cavity
in the junction part of an outlet
guide vane in a gas turbine

 Liu, J. Hussain, S. Wang, L.

View all related documents based
on references

Brought to you by  INTERNATIONAL ISLAMIC UNIVERSITY MALAYSIA

 
 Search Sources Lists  ↗SciVal Create account Sign in

CORE Metadata, citation and similar papers at core.ac.uk

Provided by The International Islamic University Malaysia Repository

https://core.ac.uk/display/300477935?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
https://www.scopus.com/results/results.uri?sort=plf-f&src=s&st1=Optimum+spacing+between+grooved+tubes%3a+An+experimental+study&st2=&sid=a6225606db809e3bdc490ba3617b56d7&sot=b&sdt=b&sl=67&s=TITLE%28Optimum+spacing+between+grooved+tubes%3a+An+experimental+study%29&offset=1&origin=recordpage
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1007%2fs12206-019-1244-7&locationID=1&categoryID=4&eid=2-s2.0-85077557849&issn=1738494X&linkType=TemplateLinking&year=2020&zone=outwardlinks&origin=recordpage&dig=dba26ea055664866e59596276822edf0&recordRank=
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1007%2fs12206-019-1244-7&locationID=1&categoryID=4&eid=2-s2.0-85077557849&issn=1738494X&linkType=ViewAtPublisher&year=2020&origin=recordpage&dig=e75f2dbb3719c0ca7054d678774bd428&recordRank=
https://www.scopus.com/sourceid/144699?origin=recordpage
https://www.scopus.com/authid/detail.uri?authorId=57057224800&amp;eid=2-s2.0-85077557849
mailto:asif.afzal86@gmail.com
https://www.scopus.com/authid/detail.uri?authorId=57188832519&amp;eid=2-s2.0-85077557849
https://www.scopus.com/authid/detail.uri?authorId=57210906846&amp;eid=2-s2.0-85077557849
https://www.scopus.com/authid/detail.uri?authorId=57211839179&amp;eid=2-s2.0-85077557849
https://www.scopus.com/authid/detail.uri?authorId=57210703862&amp;eid=2-s2.0-85077557849
https://www.scopus.com/standard/help.uri?topic=12031
https://plu.mx/plum/a/?elsevier_id=2-s2.0-85077557849&theme=plum-scopus-theme
https://www.scopus.com/results/rss/handler.uri?citeEid=2-s2.0-85077557849
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85021833178&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=Optimum+spacing+between+grooved+tubes%3a+An+experimental+study&st2=&sid=a6225606db809e3bdc490ba3617b56d7&sot=b&sdt=b&sl=67&s=TITLE%28Optimum+spacing+between+grooved+tubes%3a+An+experimental+study%29&relpos=0
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=55922338600&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57196393994&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=56984705800&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84910644525&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=Optimum+spacing+between+grooved+tubes%3a+An+experimental+study&st2=&sid=a6225606db809e3bdc490ba3617b56d7&sot=b&sdt=b&sl=67&s=TITLE%28Optimum+spacing+between+grooved+tubes%3a+An+experimental+study%29&relpos=1
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=55922338600&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=12798515500&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=7202910002&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85021099481&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=Optimum+spacing+between+grooved+tubes%3a+An+experimental+study&st2=&sid=a6225606db809e3bdc490ba3617b56d7&sot=b&sdt=b&sl=67&s=TITLE%28Optimum+spacing+between+grooved+tubes%3a+An+experimental+study%29&relpos=2
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=55922338600&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57194604429&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=56984705800&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85077557849&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments
https://www.scopus.com/record/iium.edu.my
https://www.scopus.com/home.uri?zone=header&origin=recordpage
https://www.scopus.com/search/form.uri?zone=TopNavBar&origin=recordpage&display=basic
https://www.scopus.com/sources.uri?zone=TopNavBar&origin=recordpage
https://www.scopus.com/results/storedList.uri?listId=myDocList&origin=recordpage&zone=TopNavBar
https://www.scival.com/home
https://www.scopus.com/signin.uri?&origin=recordpage&zone=TopNavBar
https://www.scopus.com/signin.uri?origin=recordpage&zone=TopNavBar
https://www.scopus.com/signin.uri?origin=recordpage&zone=TopNavBar


References (35)

Engineering main
heading:

Tubes (components)

Chang, T.-H., Lee, K.-S., Chang, K.-W., Kim, S.M., Lee, C.-H.

(2019) Journal of Mechanical Science and Technology, 33 (8), pp. 3613-3620.

doi: 10.1007/s12206-019-0701-7

Arani, A.A.A., Kazemi, M.
Analysis of fluid flow and heat transfer of nanofluid inside triangular enclosure equipped with rotational
obstacle
(2019) Journal of Mechanical Science and Technology, pp. 1-13.

 

Ali, M.S., Sharma, N., Tariq, A.

(2019) Journal of Mechanical Science and Technology, 33 (10), pp. 5017-5023.

doi: 10.1007/s12206-019-0940-7

Afzal, A., Samee, A.D.M., Razak, R.K.A.
Experimental thermal investigation of CuO-W nanofluid in circular minichannel
(2017) Modelling Measurement and Control B, 86 (2), pp. 335-344.  .

 

Darzi, A.A.R., Farhadi, M., Sedighi, K., Shafaghat, R., Zabihi, K.

(2012) International Communications in Heat and Mass Transfer, 39 (9), pp. 1425-1434.  .
doi: 10.1016/j.icheatmasstransfer.2012.07.027

ISSN: 1738494X
Source Type: Journal
Original language: English

DOI: 10.1007/s12206-019-1244-7
Document Type: Article
Publisher: Korean Society of Mechanical Engineers

 ▻View in search results format

     All Export  Print  E-mail  Save to PDF Create bibliography

1

Heat transfer characteristics of a short helical plate in a horizontal circular tube

http://www.springerlink.com/content/1738-494X

View at Publisher

2

3

Heat transfer and flow field features between surface mounted trapezoidal-ribs

http://www.springerlink.com/content/1738-494X

View at Publisher

4

Cited 12 times

5

Experimental investigation of turbulent heat transfer and flow characteristics of SiO
/water nanofluid within helically corrugated tubes2

Cited 54 times

View at Publisher

 ▻Authors  ▻Keywords

https://www.scopus.com/search/submit/references.uri?sort=plf-f&src=r&imp=t&sid=97b1298f1e4f6847e964f1f1e9b7091e&sot=rec&sdt=citedreferences&sl=23&s=EID%282-s2.0-85077557849%29&origin=recordpage&citeCnt=1&citingId=2-s2.0-85077557849
https://www.scopus.com/record/display.uri?eid=2-s2.0-85070421109&origin=reflist&sort=plf-f&src=s&st1=Optimum+spacing+between+grooved+tubes%3a+An+experimental+study&st2=&sid=a6225606db809e3bdc490ba3617b56d7&sot=b&sdt=b&sl=67&s=TITLE%28Optimum+spacing+between+grooved+tubes%3a+An+experimental+study%29&recordRank=
http://www.springerlink.com/content/1738-494X
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1007%2fs12206-019-0701-7&locationID=3&categoryID=4&eid=2-s2.0-85070421109&issn=19763824&linkType=ViewAtPublisher&year=2019&origin=reflist&dig=848a395e12550c951e7e3e9e4a481595&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85074205427&origin=reflist&sort=plf-f&src=s&st1=Optimum+spacing+between+grooved+tubes%3a+An+experimental+study&st2=&sid=a6225606db809e3bdc490ba3617b56d7&sot=b&sdt=b&sl=67&s=TITLE%28Optimum+spacing+between+grooved+tubes%3a+An+experimental+study%29&recordRank=
http://www.springerlink.com/content/1738-494X
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1007%2fs12206-019-0940-7&locationID=3&categoryID=4&eid=2-s2.0-85074205427&issn=19763824&linkType=ViewAtPublisher&year=2019&origin=reflist&dig=59e67de2eae08dcb3a85311584c1c171&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85077557849&refeid=2-s2.0-85049038706&src=s&origin=reflist&refstat=dummy
https://www.scopus.com/record/display.uri?eid=2-s2.0-84866936193&origin=reflist&sort=plf-f&src=s&st1=Optimum+spacing+between+grooved+tubes%3a+An+experimental+study&st2=&sid=a6225606db809e3bdc490ba3617b56d7&sot=b&sdt=b&sl=67&s=TITLE%28Optimum+spacing+between+grooved+tubes%3a+An+experimental+study%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85077557849&refeid=2-s2.0-84866936193&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.icheatmasstransfer.2012.07.027&locationID=3&categoryID=4&eid=2-s2.0-84866936193&issn=07351933&linkType=ViewAtPublisher&year=2012&origin=reflist&dig=0e310c1b36938210725766ab564811c2&recordRank=
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85077557849&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85077557849&src=s&all=true&origin=recordpage&method=key&zone=relatedDocuments

