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Drying of High Alumina Cement Nodules
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Customer : M/s. Poly Refractories, Rourkela

Process : Drying of High Alumina Cement Nodules in Rotary Drum IR Heating System

TEST REPORT No: 47/KRDC/LAB/44REV.01 Mum 31/10/2021

Date Sample reception :29/09/2021
ID :47/LAB/44

SAMPLE DESCRIPTION:

Sampling : As Requested
Sample Condition : Acceptable
Quantity : Approx. 3kgs
Sampling date :02/10/2021
Product :Nodules
Requirement : Drying

Start test Date :02/10/2021
End test Date :04/10/2021

LABORATORY EXPERIMENTAL SETUP:
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LAB CONTINUOUS IR HEATING SYSTEM SPECIFICATIONS:

Infrared Power 5kw
Type of Infrared Quartz Infrared
Emitters
Rotary Drum Size ®324 mm x 800 mm long x 3mm
Thick
Thermal Monitoring Single Channel Fiber Optic: Range
System -40 to 250°C
Exhaust Exhaust port with manual damper
Air Circulation Fan Radial Fan FHP 0.5HP

ENVIRONMENT-LABORATORY AMBIENT CONDITIONS:

Temperature (degree C) 28°C (+5°C)
Humidity (%) <67% RH
Pressure (kN/m2 or kPa) Not recorded

Note for recommendation: Environmental conditions have a direct impact on test results. Accuracy and
consistency of test data are affected by the laboratory conditions
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EQUIPMENTS USED:

Name of Equipment Picture of Equipment Specifications

Model: FLIR E-30
Resolution: 160x 120IR

Thermal sensitivity of 0.10°C

Compact Thermal
Imaging Camera

Thermo Hygrometer Model No: HTC-2

Temperature accuracy: +°C (1.8°F)
Temperature resolution: 0.1°C (0.2°F)

Humidity range: 10%~99% RH
Humidity accuracy: £5% RH
Humidity resolution: 1% RH
Moisture Analyzer Make: Axis Balance

Description:

Moisture range: 1%(sample
0.02/0.05g), 0.1% (Sample 0.5/5g),
0.01%(Sample>5g)

SAMPLE PREPARATION AND METHOD/PROCEDURE:

The experiment has been performed on given samples of HAC Nodules for drying treatment.
For this experimental run, the given sample is passed through continuous rotary IR heating system
at various set parameters. Multiple passes/ Single pass are given so as to achieve desired results.
The observations are made on the basis of weight loss, moisture in product and temperature on
product samples.
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ANALYTICAL RESULTS:

Trial No. 1 — Small size Nodules with Dia. Range (12.0 to 14.0)mm

Initial Weight: 236g
Initial Moisture: 24.3%
IR Set Temperature: 200°C

No. of | VFD Cycle Time | Product Product Weight | Moisture content Remarks
pass | Freq. (minutes) Temp. Weight loss (%) (%)
(Hz) (°) (g)
1. 5 After 20 min|(50-60)°C 203 13.98% 14.6% Variant of drying
2. 12 After 10 min|(70-80)°C 144 29.06% 5.2% Dried as desired

Final Weight: 144g
Final Moisture: 5.2%
Total cycle time: 30 min

BEFORE AND AFTER PICTURES OF TREATED SPECIMEN SAMPLE:

Treated Nodules —
In Rotaiy IR Heates _——
at 2o0c for 3O mins L

:

C2a +10>

a) UNTREATED b) TREATED
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THERMAL IMAGE BEFORE AND AFTER HEAT TREATMENT:
Before Heat Treatment:

Measurements

Sp1 28.1°C
Sp2 28.0°C
Sp3 28.0°C
Parameters

Emissivity 0.95
Refl. temp. 20 °C

After Heat Treatment:

Measurements

Sp1 735
Sp2 638°C
Sp3 66.2°C
Parameters

Emissivity 0.95
Refl. temp. 20 °C
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MOISTURE ANALYSIS REPORTS:

Drying started
Date ¢ 2-10-2021

Time :12:34:24

Hodel:AGS200

Serisl nunber : 138

Brying parameters

Product

70,0 °¢

2 B .“i"l'.’.\ﬂ'f.

3 3 sasples
Initial weight @ 2,357 ¢ £l s : ) Hal weight 2889 9
Final weight veight ! 2,73 g
Dreying time ¢ 00:10:00s
Sampling interval U sec daunling. fnte : Saapling interval & 20 sec
Hoisture : 83 % Koisti 18,6 1 : 5204

. ) : ‘

NOTE J,\jh’“f motstu re NTE Mofsture  affes W final meleture

(Sm al') fint Cyele, (Smaty stze Noduler)
The analysis perforsed by: 0 The analysis perforaed by: 0 | The analysis perforaed by 0

|
WMW --------- W WMW

Signature

l .. x
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Trial No. 2 — Medium size Nodules with Dia. Range (15.00 to 18.00)mm

Initial Weight: 800g
Initial Moisture: 24.7%
IR Set Temperature: 200°C

No.of | VFD Cycle Time Product Product Weight loss Moisture Remarks
pass Freq. (minutes) Temp. (°C) Weight (g) (%) content (%)
(Hz)
1. 4 After 25 min (50-60)°C 705 11.87% 11.8% Variant of
drying
2. 8 After 10 min (70-80)°C 680 3.5% 7.8% Dried as
desired

Final Weight: 680g
Final Moisture: 7.8%
Total cycle time: 35 min

BEFORE AND AFTER PICTURES OF TREATED SPECIMEN SAMPLE:

R-toxryy TR Heater

~For =
) = S mins.
-

| Medium G e

a) UNTREATED b) TREATED
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THERMAL IMAGE BEFORE AND AFTER HEAT TREATMENT:

Before Heat Treatment:

Measurements

Sp1 283°C
Sp2 287°C
Sp3 294°C
Parameters

Emissivity 0.95
Refl. temp. 20 °C

After Heat Treatment:

Measurements

Spt 67.2°C
Sp2 788°C
Sp3 744°C
Parameters

Emissivity 0.95
Refl. temp. 20 °C
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MOISTURE ANALYSIS REPORTS:

Prying started
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Trial No. 3 — Large size Nodules with Dia. Range (18.0 to 22.0) mm

Initial Weight: 846g
Initial Moisture: 24.7%
IR Set Temperature: 200°C

Sr.| VFD Cycle Time| Product Product Weight Weight Moisture Remarks
No. (minutes) Temp. (g) loss (%) content (%)
(°)
1. 2.2 After 45 min |(60-72)°C 675g 20.21% 4.4% Dried as desired

Final Weight: 675 g
Final Moisture: 4.4 %
Total cycle time: 45 min

BEFORE AND AFTER PICTURES OF TREATED SPECIMEN SAMPLE:

a) UNTREATED b) TREATED
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THERMAL IMAGE BEFORE AND AFTER HEAT TREATMENT:

Before Heat Treatment:

TR R R 0.1

Measurements Y
Sp1 28.1°C

Sp2 28.0°C

Sp3 28.0°C

Parameters

Emissivity 0.95

Refl. temp. 20 °C

After Heat Treatment:

75.0
Measurements ™
Spt 70.0°C
Sp2 711%
Sp3 64.5°C
Parameters
Emissivity 0.95
Refl. temp. 20 °C

29.5
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MOISTURE ANALYSIS REPORTS:

- T
Drying started Irying started
Date : 2-10-2021 Date ¢ 2-10-2021
Time :14:10:29 Time :16:43:35
Hodel:AGS200 Hodel :AGS200
Serial number : 138 Serial number & 138
Irying paraneters Drying parameters
Product : 0 Product : 0
Drying temperature : 0.0 Drying temperaturs : ?0.0 °C
[rying profile ¢+ standard Iryina profile ¢ standard
Hade « Short Mode i Short mode
/n0)$100%
3 samples
Initial weight i 1] itial weight $ 4.283 g
4.092 g
2 00:11:00¢
Sampling interval : interval 20 sec
Hoisture : 24,7 1 f : 4.4 %
NOTE ﬁ 2. » ‘F F o
nitial Moistuae. el mottfune
(‘mje sized Moclule
The analysis performed by: 0 The analysis perforaed by: 0 '
S s
ture...au., .ﬁ./....... g tur:.......%
- SR S v m‘l-‘—uu»-'.
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Trial No. 4 — Large & Medium size Nodules with Dia. Range (15.0 to 22.0) mm

Initial Weight: 853g
Initial Moisture: 22.5%
IR Set Temperature: 300°C

Sr. | VFD Cycle Product Product Weightloss Moisture Remarks
No. Time Temp. Weight (%) content (%)
(minutes) (°C) (g)
1. 4 After 25 min | (80-110)°C 534g 37.4% 0.9% Dried as desired

Final Weight: 534 g
Final Moisture: 0.9%
Total cycle time: 25 min

BEFORE AND AFTER PICTURES OF TREATED SPECIMEN SAMPLE:

b
A7
4 :

a) UNTREATED b) TREATED
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THERMAL IMAGE BEFORE AND AFTER HEAT TREATMENT:

Before Heat Treatment:

Measurements

Sp1 29.8°C
Sp2 299°C
Parameters

Emissivity 0.95
Refl. temp. 20 °C

After Heat Treatment

Measurements 1134
Sp1 104.8 °C

Sp2 106.6 °C

Sp3 1014 °C

Parameters

Emissivity 0.95

Refl. temp. 20 °C

325
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MOISTURE ANALYSIS REPORTS:

[ —~—
Drying started Drying started
e e Date @ 4-10-2021
te + 4-10-2021
?ial: :13:03:;1 Tine :13:54:54
Hodel:465200 Hodel:AGS200
Senai ﬂ:):bﬂr : 138 Serial number : 138
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; by: ( ' ne analysis perforaed by: 0
The analysis perforsed Dy: ©
&
Signat gg\w - Signature.sesdes Zanssssssenens
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OBSERVATIONS:

The heating behavior of High Alumina Cement Nodules has been investigated under the Rotary IR
Heating System. The drying rate is found to be increasing with respect to increasing cycle time. It has
been found that the moisture content on the dry basis (%) decreases with respect to increase drying
time. As per physical investigation, it has been observed that there is no colour change and no cracks
on sample. Complete product is dried as desired.

e

Ms. Komal Ingle
Tested By
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	Date Sample reception : 29/09/2021
	Sampling : As Requested
	Quantity : Approx. 3kgs
	Product : Nodules
	Start test Date : 02/10/2021
	Note for recommendation: Environmental conditions have a direct impact on test results. Accuracy and consistency of test data are affected by the laboratory conditions
	The experiment has been performed on given samples of HAC Nodules for drying treatment. For this experimental run, the given sample is passed through continuous rotary IR heating system at various set parameters. Multiple passes/ Single pass are given...
	Trial No. 1 – Small size Nodules with Dia. Range (12.0 to 14.0)mm
	Initial Weight: 236g Initial Moisture: 24.3%
	Final Weight: 144g Final Moisture: 5.2% Total cycle time: 30 min

	Trial No. 2 – Medium size Nodules with Dia. Range (15.00 to 18.00)mm
	Initial Weight: 800g Initial Moisture: 24.7%
	Final Weight: 680g Final Moisture: 7.8% Total cycle time: 35 min

	Trial No. 3 – Large size Nodules with Dia. Range (18.0 to 22.0) mm
	Initial Weight: 846g Initial Moisture: 24.7%
	Final Weight: 675 g Final Moisture: 4.4 % Total cycle time: 45 min

	Trial No. 4 – Large & Medium size Nodules with Dia. Range (15.0 to 22.0) mm
	Initial Weight: 853g Initial Moisture: 22.5%
	Final Weight: 534 g Final Moisture: 0.9% Total cycle time: 25 min
	The heating behavior of High Alumina Cement Nodules has been investigated under the Rotary IR Heating System. The drying rate is found to be increasing with respect to increasing cycle time. It has been found that the moisture content on the dry basis...


