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ABOUT ME

RESEARCH GROUP LEADER, UIT, NORWAY (2015-)
ASSOCIATE PROFESSOR, UIT, NORWAY (2014-)
POST-DOCTORIAL RESEARCHER, UIT, NORWAY(2012-2013)
MPHIL AND PHD, CAMBRIDGE, UK (2008-2012)

BACHELORS IN AEROPSACE ENGINEERING,
NUST, PAKISTAN (2002-2007)




ABOUT MY
RESEARCH

MULTIPHYSICS

FLUID MECHANICS
THERMOGRAPHY
SPECTROSCOPY
REACTION KINETICS
STRUCTURAL MECHANICS

CoLDb CLIMATE/ARCTIC CHALLENGES

Fluid Mechanics;
31 Publications,

Weightage: 34%.
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Reaction Kinetics;
7 Publications,

Weightage: 8%

Cold
Climate/Arctic
Challenges;
12 Publications,

Weightage: 13%.



WHAT IS
MULTIPHYSICS?

THE INTERNATIONAL
SOCIETY OF MULTIPHYSICS
WWW.MULTIPHYSICS.ORG

THE INTERNATIONAL
CONFERENCE OF MULTIPHYSICS
WWW.MULTIPHYSICS.ORG/CONNFERENCE

THE INTERNATIONAL
JOURNAL OF MULTIPHYSICS
WWW.MULTIPHYSICS.ORG/JOURNAL
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This is how scientists see the world.


http://www.multiphysics.org/
http://www.multiphysics.org/connference
http://www.multiphysics.org/journal

UIT THE ARCTIC

UNIVERSITY OF
NORWAY

4 CAMPUSES
/0° NORTH (LATITUDE)

3500 STAFF (1700 ACADEMICS)
17000 STUDENTS
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“THE SUN WAS WARM BUT THE WIND WAS CHILL.
YOU KNOW HOW IT IS WITH AN APRIL DAY.
WHEN THE SUN IS OUT AND THE WIND IS STILL,
YOU'RE ONE MONTH ON IN THE MIDDLE OF MAY.
BUT IF YOU SO MUCH AS DARE TO SPEAK,

A CLOUD COME OVER THE SUNLIT ARCH,
AND WIND COMES OFF A FROZEN PEAK,

AND YOU'RE TWO MONTHS BACK IN THE MIDDLE OF
MARCH."

ROBERT FROST



INFRARED THERMOGRAPHY

W ||  Infrared wvamm || | [rvarm
* IR THERMOGRAPHY REQUIRES IR CAMERA [ Xerays | j Vs am [ ]

Anm  inm 10nm 100nm/ igm  10um 100pm imm-10mm 100mm 1m  10m  100m 1km

Wavelength

* SHORTWAVE INFRARED CAMERA (SW)

V/is/;ble o |

* MIDWAVE INFRARED CAMERA (MW)

 LONGWAVE INFRARED CAMERA (LW)




INFRARED CAMERA

e FLIR® T1030sc CAMERA SPECIFICATIONS

» 1024 X 768 THERMAL PIXELS

e HIGH SPEED INTERFACE (30Hz, 120Hz, 480Hz)
« NETD <20mK

* LW SPRECTRAL RANGE (7.5 -14 MICROMETER)
 UNCOOLED MICROBOLOMETER DETECTOR

« CoOSsT: AROUND 50,000 USD

VER¢ )
S\ :
% ?ﬂ: (]
S
TR()Y{\



WORKING PRINCIPLE

e PLANK'S LAW

—
o~

—_
[\

Classical theory (5000 K)
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*  WIEN'S LAW (DIFFERENTIATING PLANK'S LAW)
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» STEFAN BOLTZMANN'S LAW (INTEGRATING PLANK'S LAW)
W(Watt.m™?) = eoT* _ 15

Wavelength (um)
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WORKING PRINCIPLE CONT.

INFRARED RADIATION SOURCES (ABSORBTION/EMITTANCE, REFLECTION, & TRANSMISSION)

meident radiation reflected irradiation
{irradiation)

ag+te+1=1 OR g +4+pp+1=1
 BLACK BODY
a,=¢, OR ¢=1
« GRAY BoDY

€, = a, = constant

WHITE BODY naineerinatoolbox.com
pr=1
 REAL BODY
0<e/a; <1 AND 0<p, <1 AND o<t <1
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CASE 1: ICE THERMAL CONDUCTIVITY

Surface

Camera View Angle
(Normal to surface)

FLIR A310
|1R Camera

Flir
Software
(Analysis)

Stand with

Data & Power A
clamp

Routing

2 3 5 ) Figure 4: Infrared Imaging Experiment Schematics. Infrared camera is facing the
Figure 5: Actual Infrared Imaging Experiment Setup surface of ice block [2]2 :Zg]f 0
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CASE 1: ICE THERMAL CONDUCTIVITY CONTI.

e THERMAL DIFFUSION IS GOVERNED HEAT EQUATION

oT k(azT 0%T 62T>

ot pc \ 0x? 33 dy? : 0z%

e FORWARD TIME CENTRAL SPACE (FTCS) DISCRETIZATION USING FINITE DIFFERENCE METHOD
CAN BE USED TO SOLVE THE ABOVE EQUATION.
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CASE 1: ICE THERMAL CONDUCTIVITY CONTI.

Temperature of Fresh Water Ice after 2000s perature of Saline Ice after 3600s

Figure 7: Variation in Temperature of the Saline Water Ice Cube afte
Finite Difference Method (MATLAB®); (b) False Infrared Image (A310 FLIR®) Finite Difference Method (MATLAB®); (D) Faise Infrared Image (A310 FLIR

Figure 6: Variation in Temperature of the Fresh Water Ice Cube after 2000 s; (a)




CASE 2: REQUIRED INSULATION (IREQ)
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CASE 2: REQUIRED INSULATION (IREQ) CONT.

Before Cold Room Insider Cold Room T, After Cold Room T
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CASE 2: REQUIRED INSULATION (IREQ) CONT.

REQUIRED CLOTHING INSULATION (IREQ)

Tsk % Tc

l
= IRE
R+C ¢

« |IREQ VALUE OF WINTER JACKET ~ 390 CLO
» |IREQ VALUE OF SUMMER JACKET ~ 280 CLO
* |IREQ VALUE OF SWEATER ~ 220 CLO

* |IREQ VALUE OF T-SHIRT ~ 120 CLO



CASE 3: TENSILE TESTS OF STEEL SPECIMENS
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CASE 3: TENSILE TESTS OF STEEL SPECIMENS CONT.
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CASE 3: TENSILE TESTS OF STEEL SPECIMENS CONT.

Thermography Finite Element Analysis
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REFERENCES

AHMAD, TANVEER; RASHID, TAIMUR; KHAWAJA, HASSAN ABBAS; MOATAMEDI, MOJTABA. STUDY
OF THE REQUIRED THERMAL INSULATION (IREQ) OF CLOTHING USING INFRARED IMAGING. THE
INTERNATIONAL JOURNAL OF MULTIPHYSICS 2017; VOLUM 11 (4). ISSN 1750-9548.5 413 -

4265 DOI; 10.21152/1750-9548.11.4.413.

RASHID, TAIMUR; KHAWAJA, HASSAN ABBAS; EDVARDSEN, KARE. DETERMINATION OF THERMAL
PROPERTIES OF FRESH WATER AND SEA WATER ICE USING MULTIPHYSICS ANALYSIS. THE
INTERNATIONAL JOURNAL OF MULTIPHYSICS 2016; VOLUM 10 (3). ISSN 1750-9548.5 277 -
291.5 DOI: 10.21152/1750-9548.10.3.277.

VERg

:
S\ 2
%?Ea


http://dx.doi.org/10.21152/1750-9548.11.4.413
http://dx.doi.org/10.21152/1750-9548.10.3.277

FINDING ON DAY 1 (TEMP. AT NUCLEATION)

Temperature (°C) vs Frames (time)

50
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