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CLAIMS 
1. A temperature regulation system with a hybrid refrigerant supply, comprising: 

'inptit • device (QI-D100) eoBtfel 

mMwtieiH^tet^^g-6f4h6^tstemT^>eleeH)|3mtieiMe0desri!egtttot64empemtHfe-settitiig^ 

a condenser (CON 100); 
an evaporator (EVA100) having at least, one surface on an interior or exterior of 

the evaporator (EVA i 00) from which refrigerant in a small particle or line mist state is 

evaporated to carry thermal enemy awav from the surface:. 
a fine particle or mist forming refrigerant injector (IJ100) for iHereftsmg-a-pr-esstHre 

efaccelerating a refrigerant (REF100) -fremsupplied by the condenser (CON 1 OPT which is 

in a liquid state, to transform the liquid state refrigerant (REP1001 into the afld4wjeet+H£ 
#H^i»gesaurizedj^frigmHit' (R];tP"l'6P) in a small particle or fine mist state to one of:that 
diffuses and forms a film on the interior or exterior surface of the evaporator (EVA 1001. 

evaporation of the refrigerant (REF1001 from the interior or exterior surface of the 
evaporator (EVA 100) carrying thermal energy avvav from the interior or exterior surface 
of the evaporator (EVA 1001 

an .tvKtcriof''«tHfeeeH^^he-evapefatof-"(E:V-A4QQ-)r'Said-fe'frigerai,)t"i^eetef 

{(JIOO) aeeelemting't^e-yefrigemHt (REl;,l-Q0)'i»Hhe-i^#i9ai4iele"'Oi-fine-m-ktf 
t9Me-49efeye^ft|eet4efr-9HtO' the-axtei-ier ;»wfoee ef-tlie evapsw-ater (BV-A)v 

a compressing pump (PUMP 100) for compressing the evaporated refrigerant 
(REF100) from the 66H^emei^-4<?ON4^Pkvapoi,ator (EVA 1001 and supplying the 
evaporated and compressed refrigerant (REF100) to the condenser (CON 100) for 

transformation into a liquid; 
a switch valve (VI00) connected between the condenser (CON 100) and the 

evaporator (EVA100) and arranged to open and close; 

a pressure-reducing regulator (R100) connected in series with the switch valve 
(VI00), said series-connected pressure-reducing regulator (R100) and switch valve 
(V100) being further connected in parallel with the refrigerant injector (IJ100), for 

reducing a pressure of the liquid refrigerant (REF100) supplied by the condenser 

(CON 100) to the (EVA 1001: 

38 



24/02 2014 MON 10:52 FAX +65 67348521 Pyprus Pte Ltd 0004/010 

pipelines (PI00) for connecting and carrying the refrigerant (REF100) between the 
refrigerant injector (IJ100), pressure-reducing regulator (R100), switch valve (V100), 
evaporator (EVA100), compressing pump (PUMP 100), and condenser (CONIOO) to 
enable the refrigerant (REF100) to circulate, 

a driving circuit device (CD 100) for (al. operating the switch valve (VI00) to 
control a flow of liquid refrigerant (REF100) to the pressure-reducing regulator (R100).-
and the refrigerant injector (IJ100), fef£b) controlling operation of the pressure-reducing 
regulator (R100), and fon'c; controlling injection of the liquid refrigerant (REF100) into 

live interior or exterior of the evaporator (EVA100); and 

an electric control unit (ECU 100) eemiectt^-tO'feeeiW'-ihe 
#>e-epemtiaR-4»ptH:"'d6vice (QI0J'OO)-ftHd-for supplying control signals to the driving 
circuit device (CD 100) to control operation schedules and operation modes of the switch 
valve (VI00), the pressure-reducing regulator (R100), and the refrigerant injector (IJ100), 
said operation modes including the following: 

(1) closing the switch valve (V100) and causing the refrigerant injector (IJ100) 
to actively inject the refrigerant (REF100) into the evaporator (EVA100); 

(2) opening the switch valve (VI00) to cause the refrigerant (REF100) to be 

supplied to the evaporator (EVA100) through the pressure-reducing 
regulator (R100); 

(3) alternating between mode (1) and mode (2); 

(4) synchronously utilizing mode (1) and mode (2) to supply the refrigerant 
(REF100) to the evaporator (EVA 100) through both the refrigerant injector 
(IJ100) and the pressure-reducing regulator (R100). 

2. A temperature regulation system with a hybrid refrigerant supply as claimed in 
claim 1, further comprising a temperature detector (TD100) for detecting a temperature 
generated by the evaporator, wherein said electronic control unit (ECU 100) controls said 

operation schedules and modes of (a) the switch valve (VI00), (bl.the pressure-reducing 

regulator (R100), and (c) the refrigerant injector (1J100). said control of operation 
schedules and modes being in response to temperature detection signals from the 
temperature detector (TD100). 
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3. A temperature regulation system with a hybrid refrigerant supply as claimed in 
claim 1, further comprising a liquid refrigerant detector (HD100) installed in the 
evaporator for detecting an evaporation state of the refrigerant (REFIOO) and, when the 

refrigerant (REFIOO) is not completely evaporated, sending a feedback signal to the 
electric control unit (ECU 1OOVio-eonlfo!. said electric control unit (ECU 100") controlling 
the refrigerant injector (JJ]00) in response to the feedback signal to reduce an amount of 

refrigerant (REFIOO) injected into the evaporator (EVAIOO). 

4. A temperature regulation system with a hybrid refrigerant supply as claimed in 
claim 3, further comprising a temperature detector (TD100) for detecting a temperature 
generated by the evaporator, wherein said electronic control unit (ECU 100) controls said 
operation schedules and modes of (a)..the switch valve (VI00), (b) the pressure-reducing 
regulator (R100), and (c) the refrigerant injector (IJ100). said control of operation 
schedules and modes being in response to temperature detection signals from the 
temperature detector (TD100). 

5. A temperature regulation system with a hybrid refrigerant supply as claimed in 

claim 4, further comprising a fan (F101) for blowing air through the evaporator 
(EVAIOO), said fan (F101) being controlled by the electric control unit (ECU 100) in 
response to feedback from at least one of the temperature detector (TD100) and the liquid 
refrigerant detector (HD100). 

6. A temperature regulation system with a hybrid refrigerant supply as claimed in 
claim 5, further comprising a second fan (F102) eottirolle4-by-the •otectrie-controlled by 
the electric control unit (ECU 100) for blowing air through the condenser (CON 100). 

7. A temperature regulation system with a hybrid refrigerant supply as claimed in 

claim 1, wherein the evaporator (EVAIOO) is included in a heat exchanger (HE100) 

having a secondary side pipeline (P200), the heat exchanger (HE 100) transferring heat 
between the refrigerant (REFIOO) in the evaporator (EVAIOO) and a fluid in the secondary 
side pipeline (P200). 
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8. A temperature regulation system with a hybrid refrigerant supply as claimed in 
claim 7, further comprising a liquid refrigerant detector (IID100) installed in the 
evaporator for delecting an evaporation state of the refrigerant (REFIOO) and, when the 
refrigerant (REFIOO) is not completely evaporated, sending a feedback signal to the 
electric control unit (ECU1OOVu^wiiroi. said cleciric control unil (ECU 100) control I in;.'. 
the refrigerant injector (0100) in response to the feedback si anal to reduce an amount of 
refrigerant (REFIOO) injected into the evaporator (EVAIOO). 

9. A temperature regulation system with a hybrid refrigerant supply as claimed in 

claim 8, further comprising a temperature detector (TD100) for detecting a temperature 
generated by the evaporator, wherein said electronic control unit (ECU 100) controls said 
operation schedules and modes of (a) the switch valve (VI00), (b) the pressure-reducing 
regulator (R100), and (c) the refrigerant injector (IJIOO-). said control of operation 
schedules and modes beim.; in response to temperature detection signals from the 
temperature detector (TD100). 

10. A temperature regulation system with a hybrid refrigerant supply as claimed in 
claim 9, further comprising a fan (F102) controlled by the electric control unit (ECU100) 
for blowing air through the condenser (CON 100). 

11. A temperature regulation system with a hybrid refrigerant supply as claimed in any 
one of claims 1-10, wherein the system is included in one of an air conditioner, 
refrigerator, freezer, temperature regulation device, and dehumidifier. 
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