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Abstract: The motor-driven water pump boiler for a water circulating mattress generates noise and vibration
as it supplies a large water flow rate. A non-pump boiler can reduce such noise and vibration, however, the
water circulation flow rate becomes lesser than that in motor-driven water pump boilers, and a large
temperature deviation occurs between the inlet and the outlet of the mattress. In this research, a new
non-pump boiler for water circulating mattress is developed and its performance is experimentally validated
and compared with the existing non-pump boilers. The experimental results show that temperature response
time is improved and temperature deviation is reduced.
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(b) Condensing process

Fig. 1 Water circulating method using vapor pressure
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(b) Condensing process

Fig. 2 Water circulating method using negative pressure
by vapor condensing
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(a) Heating process
(b) Condensing process

pressure and negative pressure

Fig. 3 New water circulating method using vapor
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Table 1 Operating performance of hot water matt for
different circulation method

Method Positive | Negative | Present

Condition pressure | pressure | method
Inlet
response 150sec | 150sec | 150sec
Starting time
period | Outet | 1509 | 1200
response 480sec
time sec sec
Stead Temp.
s tatey difference 25°C 18°C 12°C
Inlet-Outlet
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