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1. INTRODUCTION

This document consists of the dew/frost point measurements of double glazed unit (DGU)
conducted at TUV SUD PSB premises for Unicos Tech Pte Ltd.

This report describes the test procedures and records the results obtained for the respective tests.

2. TEST OBJECTIVE AND SPECIFICATION

2.1 TEST OBJECTIVE

The objective of this report is to provide dew/frost point measurement of DGU. Dew/frost point is
defined as the temperature at which visible condensation or frost first appears on the inner
surface of the glass.

2.2 TEST SPECIFICATION

The test method for dew/frost point measurement is with reference to ASTM E 576 — 08.

3. DESCRIPTION OF TEST SPECIMEN

The descriptions of the DGU sample are as follows:

Nominal DGU size 558.8 mm (W) x 914.4 mm (H)

Glass type : 1 piece of 25.5 mm thick tempered DGU comprising 3.2 mm thick
clear tempered glass + 19.1 mm thick air space with blind + 3.2 mm
thick clear tempered glass

Sealant : Polusulfide

Refer to Page 5 for the drawing of the DGU sample.
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4. TEST PROCEDURE
Test Equipment

Test equipments used consist of the following:

1. Frost/dew-point apparatus
2. Digital thermometer with themocouple
3. Vertical attachement fixture

Part No, Nomenclature

Upper Aluminum Block
Lower Aluminum Block

Top Cover

Supporting Plate,

Upper aluminum block
Spacer

Spring, Upper Aluminum Block
Supporting Plate, Inner Tube
Outer Tube

Inner Tube

100 Disk, dry Ice pushing

11 Clamp, dial indicator

12 Supporting Ring, Inner Tube
13  Conirel Ring

14 Cover Lid, Inner Tube

15  Elbow

16  Tube, nylon

17 Main Spring
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18 Spacer
= 19 Bearing
R——W 20 Bimetallic Dial Thermometer

21  Dial Indicator
22  Heart Source Block

Fig. 1: Schematic drawing of frost/dew-point apparatus.

Test Procedure

1. Charge the apparatus with dry ice.

2. Using the heat source block, raise the temperature of measuring surface to a desired
temperature range.

3. Attach the fixture and apparatus to the DGU glass surface.

4. Wet the measuring surface with acetone.

5. Observe the measuring surface when the temperature starts to drop at suitable intervals. The
dewl/frost point is the temperature at which visible condensation or frost first appears on the
inner surface of the glass.

6. If dew/frost point cannot be checked from the other side of the unit, unhook the clamping spring
and slide out the apparatus far enough to examine the exterior glass surface.
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5. TEST RESULTS

Dew/Frost Point Measurements

Temperature: 28.8 °C Relative Humidity: 83.0 %

Sample Date Time Tem;():i:r;ature Observation
1126 25.4
1130 18.0
1136 9.8
1145 0 No
1 29/05/2013 Condensation/Frost

1153 -20.2
1158 -30.3
1205 -40.0

6. PHOTOGRAPHS

Photo 3: Test temperature at 18 °C Photo 4: Test temperature at -40 °C
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Please note that this Report is issued under the following terms :

1.

This report applies to the sample of the specific product/equipment given at the time of its testing/calibration. The results are not used to
indicate or imply that they are applicable to other similar items. In addition, such results must not be used to indicate or imply that TUV SUD
PSB approves, recommends or endorses the manufacturer, supplier or user of such product/equipment, or that TUV SUD PSB in any way
“guarantees” the later performance of the product/equipment. Unless otherwise stated in this report, no tests were conducted to determine
long term effects of using the specific product/equipment.

The sample/s mentioned in this report is/are submitted/supplied/manufactured by the Client. TUV SUD PSB therefore assumes no
responsibility for the accuracy of information on the brand name, model number, origin of manufacture, consignment or any information
supplied.

Nothing in this report shall be interpreted to mean that TUV SUD PSB has verified or ascertained any endorsement or marks from any other
testing authority or bodies that may be found on that sample.

This report shall not be reproduced wholly or in parts-and-no reference shall be made by the Client to TUV SUD PSB or to the report or results
furnished by TUV SUD PSB in any advertisements or sales promotion.

Unless otherwise stated, the tests were carried out in TUV SUD PSB Pte Ltd, No.1 Science Park Drive Singapore 118221,

July 2011
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