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INSTRUMENTS AND SENSORS USED

‘._ “

Thermocouple for under roof ~y
temperature measurement and L :
heat flux sensors '

Thermocouple for Internal room
temperature measurement




INSTRUMENTS AND SENSORS USED

Thermocouples for Over roof
Temperature measurement




INSTRUMENTS AND SENSORS USED

Upward Facing Pyranometer

measures Direct Incident light

Downward Facing Pyranometer
measures Reflected light from the
white roof

Anemometer measures Wind direction
and Wind Velocity

Hygrometer measures relative humidity




INSTRUMENTS AND SENSORS USED

Data-logger
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OBSERVATIONS

28/06/2012

AVERAGE INCIDENT FLUX (6.30AM-7PM) : 568 W/77272

MAXIMUM INCIDENT FLUX: 1033 W/ 72

REFLECTIVITY OF PAINT: 52%

Average Ambient Temperature : 36.29 °C
Average Relative Humidity : 31%

Average Wind Speed: 2.6 m/s

MAX: 42.6 °C MIN: 24.7 °C




== Galvanized Roof
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== Galvanized Roof

whiteRoof OVER ROOF TEMPERATURE

OVER ROOF
TEMPERATURE
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== Galvanized Roof

UNDER ROOF TEMPERATURE
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== Galvanized Roof

White Roof

INTERNAL ROOM TEMPERATURE
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\_ \ GLOBE SURFACE TEMPERATURE
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== Galvanized Roof

White Roof

MEAN RADIANT TEMPERATURE

MEAN RADIANT
TEMPERATURE
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COMPARISON BETWEEN
DATA FROM DATALOGGER AND INFRARED CAMERA

ACTUAL INFRARED
0 A N
Data-logger 0.90
A : \ f 3 L Emissivity Value of
— - ‘ white paint Over
: % g Roof is 0.9
| T ———

ACTUAL INFRARED ACTUAL INFRARED

32.8°C $FLIR
£=0.90 L

o

Emissivity Value of

Galvanized Over ! ' \ Emissivity Value of
Roof is 0.55 ; ' Globe is 0.9




Environmental parameters
17/6/2012 ( 2.30 PM-2.50 PM)

TIMESTAMP RECORD PTemp_C_Avg WS_ms_Avqg WindDir AirTC_Avg RH

2012-05-17 14:30:00 5036 35.09 4.309 234 41.26 15.39
2012-05-17 14:40:00 5037  35.24 4,511 287.5 41.05 15.63
2012-05-17 14:50:00 5038 35.41 4.795 299.2  41.55 15.19

Average Ambient Temperature : 41.29 °C
Average Relative Humidity : 15.4%
Average Wind Speed: 4.54 m/s

Wind Direction: 274 Degreesi.e. North West



Over Roof Temperature
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Roof without Paint Roof with Paint

39.8°C $FLIR

£=0.90 12-06-17 ) A\ "ear
d 1 RN 13

Min. Temp Difference Max. Temp Difference
Is -4°C is 20°C



Under Roof Temperature

} BSELIR
- 120617
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40.6°C SHFLIR

12-06-17 £=0.90 12-06-17
14:45 5§

Roof with Paint

Min. Temp Difference Max. Temp Difference
is 1.8°C is9.4°C



Globe Temperature
17/6/2012 ( 2.30 PM-2.45 PM)

Roof without Paint Roof with Paint

39.5°C $FLIR , SFLIR

£=0.90 12-06-17 : 12-06-17
14:45

* Globe of white roof is cooler by 2.4°C compared to globe of galvanized roof.
* The Globe of white roof room is cooler than external ambient temperature by 4.2°C

Min. Temp Difference Max. Temp Difference
is 0°C is 2°C



Comparison of Readings from
Data logger & Infrared Camera (17/6/2012)

TIMESTAMP RECORD BattV PTemp_C GLB Surf Out TC A In TC A Out TC B I
2012-06-17 14:30:00 2170  12.77 36.53 36.82 | | 51.42

2012-06-17 14:40:00 2171  12.77 36.79 37.08 | | 51.18

2012-06-17 14:50:00 2172 12.77 36.98

Galvanized Roof
Over Roof Temperature
50.2°C
OBSERVED: 54.4°C
White Roof
Over Roof Temperature
38.3°C
OBSERVED: 39.2°C

TIMESTAMP RECORD BattV PTemp_C SIW_U_Avg Sirk_U_Tot SIrkW_D Sird28s, Out TC A In-"€:A-Qut TC B 1n.TC B Amb_TC Globe_TC HFA HF_B(GLB_
012-06-1714:30:00 2165 1275 494 7949 3074411 4099 204953 |38.45 [/38.32 \ 3863 | /3677 DAY 304 5559 2598 35.36
012-06-1714:40:00 2166 1275 3507 7815 300732 4006  20.08192{38.5 | 3842 387 || 3685 | B B2 5425 2556 35,58
012-00-17 1450:00 2167 1275 3014 L1 2755693 284 13AL77 (3768|375 /3185 ) \36S1/ B BB 2759 1511

C_B Amb_TC Globe_TC HF_A HF_B

37.18  36.78 11.43 7.885
3748 37 10.72 17.245
37.18  36.61 5.274 3.696

Galvanized Roof
Under Roof Temperature
47.82°C
OBSERVED: 47.2 °C

White Roof
Globe Surface Temp.
35.21°C
OBSERVED:37.1°C




COMPARISION

17/6/2012 ( 2.30 PM-2.50 PM)

THERMOCOUPLES INFRARED CAMERA
GALVANIZED GALVANIZED

ROOF ROOF

Over Roof Temp. °0.2 >4-4
°C

Under Roof Temp. 47 8 475
°C

Globe Temp. 3743 295
°C

Globe of white roof as .
compared to galvanized 2.1°C 2.4°C

roof is cooler by




Maximum Direct Incident Flux : 978 W/ mi2
= QUTSIDEAMBIENT WIND Speed : 2.7 m/s (AVG) 4.8 m/s (MAX)
we \WHITE ROOF INTERNAL ROOM TEMP B Relative Humidity : 71% (AVG)
Ambient Temp.: MAX: 32°C  MIN:19°C
¢4 During this period, maximum humdity was observed. With humidity
Under Roof Painted reaching its peaks at 90% and with average of 71% during the period,
With G Col it is observed that white coated internal room temperature was 37°C
it rey Lolor where as average outside ambient temperature dropped to 28°C.
The white coated room stayed cooler than Galvanized room by 1-3°C.
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Stamp 23:50 23:50 23:50 23:50 50 23:50 3:50 23:50 23:50 23:50 23:50 23:50 23:50 23:50 23:50

WIND Speed : 2.3 m/s (AVG) 2. 34m/s (MAX)
Relative Humidity : 42% (AVG)
Ambient Temp.: MAX: 38°C  MIN:24°C

Outside Ambient temp remained between 36°C
and 37°C. White Roof Internal Temperature
remained equal to outside ambient temperature.
Even White coated room stayed cooler than the
Galvanized room by 1- 2°C.




= Galvanized Roof

e White Roof

Mean Radiant temperature

Differences (°c)
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T, = the globe temperature (°C)
the air velocity (ms™')

the air temperature (°C)

= the globe diameter (mm)
& = the globe emissivity
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MRT (GALVANIZED-WHITE): 0.5°C —3.5°C
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MRT (GALVANIZED — WHITE) = 1.2 °C-7.5 °C.




ADVANTAGES & APPLICATIONS
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1. Increases thermal comfort for dwelling residents. Result in health
benefits, productivity.

2. Decreased thermal stress will increase the longevity of the material.

3. Increased thermal comfort will reduce energy use due to reduced fan use.

4. Mass implementation will have Climate impact and reduce Urban Heat
island effect.

Advantages:
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