290/

-4l SE71E 71l o1 Ed IEH= o AjEH oA

Simulation of Dual ~Source Heat Pumps with Three ~ Fluid Evaporators
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ENTHALPY

Fig.1 Pressure vs. enthalpy diagram for
the heat pump cycle
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Fig.2 Solution scheme diagram for the

water—source operaton of dual-source
heat pump
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Read indoor and outdoor ambient
temperatures and estimate of the
condenaing and evaporating

temperature

TXV, CAP-tube, ORIFICE spedfied subcooling
Flow control

Find the condensing temp.
Toat,c» which balances the
compressor and expansion

Find the condensing temp.
Teat,c+ Which gives the
gpecified subcooling

device mass flow rate

l

Find evaporator inlet water

temp., T, j, which gives
specified superheat for
current condensing and
evaporating temperature

Calculated inlet
water temp.

= water temperature

Print summary
of resuits

adjust the
evaporating temp.

Fig.3 Flowchart of the dual-source heat pump simulation program
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Defins giobal variables

Allocates workspace

Input files
SPECS
M
MINGS 3 PS
* start the calculati
of optimization
* call the objective
function (FUNOBJ )
» call the Dusi-Source
heat pump modal
¢ call the constraint
function (FUNCON)
FUNCON « check with criterie DUAL-SOURCE
1o exit from this program HEAT PUMP
* otherwise repeat this
DUAL-SOURCE program (MINGS 3)
HEAT PUMP

[

Fig.4 Block diagram of the optimization
model for dual-source heat pump
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Table 1. Comparison of COP between air— source and water—source heat pump for Example 1

No. of Capacity of Inlet temp. to| Total Subcooling
rows of evaporator COP evaporator input temperature
evaporator | (BTU/hr) (air/water) (W
Air- 5 30768.5 2.271 470 F 5039. 0 45.0
source 5 30942 4 2.321 470 F 4915.0 25.0
5 30860. 1 2.322 470 F 4905.0 22.0
5 30793.5 2. 321 470 F 4889. 0 20.0
5 305891 2.318 470 F 4865.0 15.0
5 30333.5 2.312 470 F 4841. 3 10.0
5 300289 2. 302 47.0F 4819. 4 5.0
Water - 2 30481. 6 2.667 470 F 4819 4 22.0
source | 3 31743.6 2.703 47.0F 4317. 4 22.0
| 4 31953 2 2.709 470 F 4334.5 22.0
| 5 31773.4 2.704 4T0F 4320.4 22.0
6 31737.2 2. 702 470 F 4315.5 22.0
| 7 ‘} 31447.3 2.693 470 F 4291. 5 22.0
; 8 311711 2. 686 470 F 4269 6 22.0

Table 2. Comparison of COP between air—source and water—source heot pump for Example 2

No. of Capacity of Inlet temp. to Subcooling
rows of evaporator COP evaporator temperature
evaporator | (BTU/hr) Cair/ water) (F)
Air- 3 28145.1 3. 048 47.0F 1.0
source
Water— 29922.1 3.607 47.0F 110
source 29838. 1 3. 605 47.0F 1.0
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Fig.5 Comparison of COP between the
water—source operation of dual-source
heat pump and air—source heat pump
with variation of the number of rows
of evaporator
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