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1. General items

1.1 Introduction

The T400 glass thermometer model manufactured by Wise Co., Ltd. contains liquid (mercury or alcohol)
in a glass tube and measures the temperature using the principle of thermal expansion according to
temperature changes. Glass thermometers used in the industry are generally protected by a metal case.
Glass thermometers can measure temperature immediately after installation on site, and are commonly
used at industrial sites. The product must be tested and stored under appropriate conditions, and the
requirements outlined in various documentation, test reports and user manuals must be observed to

maintain optimal working condition.

1.2 Application

This product has a simple structure, is inexpensive compared to other temperature measurement
devices, is convenient to use, and is easy to carry. The liquid in the glass thermometer can be used to
measure body temperature. It can be used to measure the temperature of liquids in open tanks or
containers. The liquid in the glass thermometer can also be used to measure the temperature of air
ducts. It is suitable for measuring the temperature of various fluid flow pipes and for industrial, chemical,

clinical, and meteorological applications.

1.3 Product characteristics

1) Unlike electric thermometers, it does not require a power supply or battery for charging.
2) It can be frequently used in areas with electrical problems
3) It provides very good repeatability, and calibration is not easily affected.

4) It cannot be used in areas where very accurate readings are required.

1.4 Warranty

If one causes damage to the product is damaged due to failure to comply with the user manual, or
if one arbitrarily remodels it, changes or repairs the product, the manufacturer will not be

responsible for it, and the product warranty period will expire.

C-QIM-2731-T39 EN Rev.0
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2. Warning

Guide on handling for safe us

For the safe and correct use of the product, make sure to read the handling guide carefully before

use. Handling errors can cause device malfunctions, and it can lead to injury, accidents, etc.

2)
3)
4)
5)
6)

7

8)

9)

Warning A

For safety, only worker with professional skills in electronics and electrical construction is allowed
to install the product.

Install the product in an environment as specified in the product specifications.

This equipment is not approved for use in hazardous areas

Do not use the device with abrasive or viscous media.

Use the product in the permissible temperature range.

Do not apply excessive loads, vibrations, or impacts.

During operation, the thermometer may become very hot and should not be subjected to

mechanical stress.

Do not touch the thermometer during operation.

Glass inserts are fragile and may cause cutting injuries.

10) When installing on site, be sure to install according to the installation instructions in the manual.

11) Do not convert or modify the product to add new features.

C-QIM-2731-T39 EN Rev.0
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3. Main specs

3.1 Basic specs

1) Shape: Rectangular
Stem location: Straight("l" type), 90° Angle("L" type)
2) Accuracy : £2.0% of Full Scale
3) Measuring system: Liquid Expansion(0 ~ 600 °C)
4) Working range : Maximum scale value
5) Case : Aluminium alloy
6) Material of sensing part : Brass, 316SS and 316L SS

7) Connection specification : 3/8”, 1/2”, 3/4” PT or NPT and PF, 22 mm

C-QIM-2731-T39 EN Rev.0 4
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4. Design

4.1 Structure

No. Description
1 Case
2 Glass thermometer tube
3 Gauge connection
4 Stem

| Type

4.2 Principle of operation

A glass thermometer is an instrument that measures temperature by applying the principle that the
background of a glass tube is covered with white enamel, a liquid is placed inside the glass tube, and
the volume of the liquid changes depending on the temperature. A glass thermometer consists of a bulb
and a thin, long tube, and the temperature is measured by filling the bulb with a liquid such as mercury
or alcohol. The basic principle relies on thermal expansion, where the volume of the liquid expands
when it gains heat and contracts when it loses heat. At this time, the scale on the tube and the position
of the expanded liquid indicate the temperature. The liquid in a glass thermometer is fragile, and when
used for industrial purposes, the thermometer is mounted in a protective housing, with the scale

engraved on a separate plate that is part of the protective case.
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4.2.1 Type of Liquid in Glass Thermometer

1) Mercury Thermometers: These thermometers are filled with mercury and can measure high
temperatures. However, they are silver in color, making them harder to read. Additionally, mercury is
highly toxic, posing a danger if the thermometer breaks.

2) Alcohol Thermometers: Alcohol thermometers are often used as a safer alternative to mercury
thermometers in many applications. They are typically filled with colored alcohol, making them easier

to read. However, alcohol thermometers cannot measure very high temperatures.

4.2.2 Liquids Used in Glass Thermometers

The liquid in a glass thermometer expands within the capillary tube, and the height to which the liquid
expands is a measure of temperature. Traditional thermometers used mercury as the measuring liquid,
but because mercury is very toxic, modern thermometers often use blue or red ethanol (alcohol) to

measure temperature.

4.2.3 Indicator of glass thermometer

The graduation lines are stamped on the glass insert and consist of major and minor division lines.
These lines reference the measurement range printed on the case. The exact temperature reading is
determined by the level of the thermometric liquid in the capillary, and the subdivision lines make it
easier to read. To obtain an accurate reading, the observer's eye should be level with the top of the
thermometric liquid. This ensures the correct viewing angle and prevents parallax errors, which occur

when the thermometer is read from an angle.

How to read correctly(O) How to read it incorrectly(X)

C-QIM-2731-T39 EN Rev.0 6
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5. Installation guide

5.1 Pre-installation checks and precautions

1) Handle with care during transport, as impacts from dropping may affect performance.

2) Store in locations with low humidity, free of dust and vibration. When stacking, limit the weight to
prevent deformation of the packaging boxes, and stack them in a way that prevents toppling.

3) Open the packaging carefully.

4) Inspect the product for damage and verify process conditions before installation.

5) Before installing, ensure that the wetted material of the equipment is suitable for the medium.

5.2 Matters of caution for installation

1) Before installation, confirm that the conditions for mounting the thermometer are met.

® The plant must be isolated and free of pressure.

® The plant must have cooled down to ambient temperature.

® Use suitable sealing materials.

2) Temperature differentials can occur due to the insertion depth of the sensor. For accurate
temperature measurement, ensure the entire sensor of the thermometer is inserted.

3) The product is sensitive to vibration and impact.

4) Do not apply pressure to the glass insert, as it is easily breakable.

5) Replace any instruments with defective glass inserts.

6) The use of a thermowell is recommended for safe operation and maintenance.

7) Secure the thermometer firmly using tools such as a spanner.

7 C-QIM-2731-T39 EN Rev.0
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8) Periodically inspect the installation location for moisture, vibration, dust, and corrosive gases.
9) Avoid areas that might exceed the temperature ranges specified in this manual.
10) Avoid areas with direct sunlight. (Red liquid thermometers are vulnerable to ultraviolet rays, so

avoid using them outdoors. Use blue liquid thermometers for outdoor applications.)

6. Repair and maintenance

1) Glass thermometers do not require regular maintenance.

2) Glass thermometers must be replaced or re-examined after about 3 years because the glass
changes over time.

3) Before storing a dismounted instrument (after use), wash or clean it to protect people and the
environment from residual media.

4) Be cautious of burns, as there is a risk of dangerously hot media leaking during disassembly.

5) Allow the instrument to cool down sufficiently before dismounting it.

6) When using thermowells, machine glass thermometers can be mounted and dismounted during
operation. The plant can then remain pressured and the lines do not need to be drained.

7) Machine glass thermometers do not require maintenance.

7. Defect

1) No indicator liquid : Check for broken glass insert.
2) Discontinuity in the indicator : Caused by shocks during improper transport

- Send the instrument in for repair.

C-QIM-2731-T39 EN Rev.0 8
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8. User’s duties

1)

2)

3)

Proper installation is of the utmost importance in all thermometer designs. Improper installation can
ultimately lead to inaccurate temperature readings.

The manufacturer is not responsible for any damage or arbitrary modification, change, or repair
that occurs due to failure to follow the instructions in the user manual when using this product, and
the warranty for the product is terminated.

Wise Co., Ltd. can support users’ selection but will not be responsible for them in any sort of way.

9. Product return

1)

2)

3)

4)

If the product gets returned for recalibration or repair work, make sure to use the original packaging
or safe packaging method, and also make sure to return the related documents.

Make sure to prevent exposures of the product to dust, wetness, or other sources of pollution
during the conveyance.

Pack it properly to prevent vibration or any kind of impact during the conveyance.

If the product gets damaged during the conveyance, make sure to record it on paper, and if there is
some kind of loss due to a delayed installation, one may demand compensation from the

conveyance company.

C-QIM-2731-T39 EN Rev.0
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The content of the user manual is prepared with the best efforts, but it might contain typos, or errors requiring fixes,
so we kindly ask for understanding. The product spec or exterior can be changed without a pre-notice for the quality
improvement purposes, thus Wise Co., Ltd. has the rights to change them. Figures used in the user manual are for
just illustration purposes, and they can differ from the actual shapes
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