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Abstract: This research provides a thermistor-type
electronic thermostat, which includes a shell, a tail
handle installed at the bottom of the shell a gland
installed at the top of the shell, a push rod and a spring
arranged in the shell. A rubber tube is arranged at the
top of the inside of the shell, one end of the push rod
extends into the rubber tube through the gland, and
extends into the top of the spring through the rubber
tube. The bottom of the spring is connected with the tail
handle, and the spring expansion can make the push rod
move up and down. The parallel thermistor is arranged
into the tail handle, which includes 6-10 thermistors, and
it is connected in series with the spring, the power supply
and the controller through a wire. In this research, the
extension range of the push rod is increased by setting
the spring in order to improve the working efficiency of
the thermostat. Furthermore, the thermistors in this
research improve the sensitivity of the thermostat, which
can accurately and sensitively control the opening and
closing of the cooling system in the engine cooling
system.
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1. INTRODUCTION

At present, the thermostat can be divided into

ordinary wax-type thermostat, new electronic
thermostat, pneumatic thermostat and so on [1-2].
Although these three types of thermostats are
constantly improving, they still can not avoid their
disadvantages in application. The following mainly

summarizes the existing problems [3-5].

Paraffin in ordinary wax-type thermostat is solid
at normal temperature. When the engine water
temperature is high, the temperature sensing paraffin
expands and compresses the rubber tube, and then
pushes the push rod to move. Driven by the push rod,
the valve gradually opens, which opens the large cycle,
and makes the cooling water in the large cycle circuit of

the engine flow to the radiator and the engine begins to
dissipate heat [6-8]. When the temperature decreases,
the push rod begins to fall back under the action of the
spring, the valve closes, which also closes the large
cycle, and the cooling speed decreases [9]. But the
ordinary wax-type thermostat has the problems of
"hysteresis" and "response delay”, so it can not control
the opening and closing of thermostat accurately and
quickly [10-12]. The new electronic thermostat is to
install a resistance heater on the temperature control
element of the ordinary wax-type thermostat, and the
heating amount is adjusted by controlling voltage and
current value according to the controller to achieve the
paraffin melting at the same time [13-14]. However, the
principle of controlling the movement of push rod has
not been changed. It always uses the hydraulic principle
to push the push rod by the extrusion pressure of liquid
paraffin expansion, which still can not overcome the
problem of the time required for paraffin dissolution
and the thrust generated by paraffin dissolution [15].
Pneumatic thermostat is composed of valve driving
mechanism, valve mechanism, bracket, etc. The air
pressure produced by liquid vaporization is used to
control the opening and closing of the valve. However,
the control accuracy and reliability of the thermostat
are low [16].

In view of the shortcomings in the existing
technology, the research provides a thermistor-type
electronic thermostat, which can accurately and
sensitively sense the temperature change, thus quickly
control the movement of the push rod and realize the

goal of temperature saving.

2. ADVANTAGES AND SIGNIFICANCE OF THE
RESEARCH

2.1. Major improvements

(1) The inner wall of the tail handle is provided
with an insulating layer, a sleeve is arranged inside the

© 2019, [JISSET

Page 34



International Journal of Innovative Studies in Sciences and Engineering Technology (IJISSET)

ISSN 2455-4863 (Online)

www.ijisset.org

Volume: 5 Issue: 12 | 2019

tail handle, the parallel thermistor comprises eight
thermistors, and the eight thermistors are arranged
between the sleeve and the inner wall of the insulating
layer in turn.

(2) The selected spring is a memory spring.

(3) The tail handle is connected with the
bottom of the shell by thread.

(4) The wire is connected with the controller
through the bottom wire hole of the tail handle, and an
insulating filler is provided inside the wire hole.

(5) A sealing washer is arranged at the center
of the connecting surface of the gland and the rubber
tube, and the sealing washer is sleeved on the push rod
for transitional matching with the push rod.

2.2. Beneficial effect of the research

(1) The thermistor has a fast response and
improves the sensitivity of the thermostat. It can be
used in the engine cooling system to accurately and
sensitively control the opening and closing of the
cooling system.

(2) By setting the spring, the extension range of
the push rod is increased, which can improve the
working efficiency of the thermostat.

(3) The controller controls the current flowing
through the thermistor to control the elongation of the
spring and the movement of the push rod.

3. COMPOSITION AND INTRODUCTION OF THE
EQUIPMENT

In this part, the structure of each part of the
thermistor-type electronic thermostat is introduced in
detail. It mainly includes the following four figures.

Fig.1. Structure diagram of a thermistor-type electronic
thermostat

As shown in Fig.1, the thermistor-type electronic
thermostat of the invention includes a shell 10, a tail
handle 1 installed at the bottom of the shell 10, a gland
9 installed at the top of the shell 10, a push rod 7 and a
spring 11 arranged in the shell 10. The spring 11 in the
embodiment is a memory spring.

As shown in Fig.2, the shell 10 and the gland 9 are
connected by four screws 8.

Fig.2. Section view in A-A direction

As shown in Fig.1, the top end of inside of the shell
10 is provided with a rubber tube 5, one end of the
push rod 7 extends into the rubber tube 5 through the
gland 9, and extends into the top end of the inside of
the spring 11 through the rubber tube 5, the bottom of
the spring 11 is connected with the tail handle 11, and
the extension of the spring 11 can make the push rod 7
move up and down. A sealing washer 6 is arranged at
the center of the connecting surface of the gland 9 and
the rubber tube 5. The sealing washer 6 is sleeved on
the push rod 7 and is transitional matched with the
push rod 7 to prevent the rubber tube 5 from softening
or overflowing into the gap between the push rod 7 and
the gland 9. The tail handle 1 is connected with the
bottom of the shell 10 through a thread, and a sealing

ring is arranged at the joint to play a sealing role.

° 3 12 1

Fig.3. Section view in B-B direction
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As shown in Fig.1 and Fig.3, the inner wall of the
tail handle 1 is provided with an insulating layer 12,
and the tail handle 1 is provided with a sleeve 3 and a
parallel thermistor. In this embodiment, the parallel
thermistor comprises eight thermistors 3, and the eight
thermistors 3 are arranged between the sleeve 3 and
the inner wall of the insulating layer 12 in turn.

Fig.4. Wiring connection diagram of a thermistor type
electronic thermostat

As shown in Fig.4, the parallel thermistor and the
spring 11 are connected in series through a wire, the
wire is connected with the controller through the
bottom wire hole of the tail handle 1, and the wire hole
is provided with an insulating filler 13.

4. WORKING MECHANISM OF THE EQUIPMENT

The equipment of this research is applied to the
engine cooling system, and the controller 14 is used to
sense the working state of the engine. When the engine
temperature is too high, the controller 14 sends a
command to the power supply, and the thermostat
works at this time. The thermistor 3 in the tail handle 1
of the equipment senses the increase of temperature
and then the resistance decreases, According to Ohm's
law, the current in the conductor 4 and the memory
spring increases, and the memory spring heats up,
which can push the rubber tube 5 to move, and the
rubber tube 5 drives the push rod 7 to control the valve
of the cooling system to open the large cycle of the
cooling system, so as to achieve the cooling effect.
When the water temperature decreases, the resistance
of thermistor 3 in the tail handle 1 increases, at this
time, the current through the wire 4 and the memory
spring decreases, the memory spring shrinks, and the
rubber tube 5 drives the push rod 7 to rebound back, so
as to close the valve of the system and close the large
cycle of the system.

5. CONCLUSIONS

The thermistor-type electronic thermostat
described in this paper can accurately and sensitively

sense the temperature change to quickly control the

movement of the push rod and realize the goal of
temperature saving. Compared with the ordinary wax
type thermostat, the new type electronic thermostat
and the pneumatic thermostat, it has higher working
efficiency and precision. The thermistor electronic
thermostat senses the working state of the engine
through the controller, and then it sends the command
to the power supply, and the thermostat starts to work.
When the temperature increases, the resistance of the
thermistor decreases, and the current in the wire and
the memory spring increases, through the spring, the
movement of the rubber tube and the push rod is
affected, and the valve of the cooling system is
controlled to achieve the cooling effect. This process
relies on the rapid response of thermistor, which makes
up for the problem of "hysteresis" and "response delay"
in thermostat, and has great advantages compared with
the traditional thermostat.
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