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Abstract: Compared with traditional distributed system, the
co-supply system has high energy saving rate and less environmen-
tal pollution, which is one of the important ways to achieve the goal
of energy saving and emission reduction. The primary energy utili-
zation efficiency, energy saving rate, power supply efficiency, pow-
er supply coal consumption and cost payback period of the com-
bined cooling and power system are calculated and analyzed
through a natural gas combined cooling and power project, and a
comparsion with other system is made. It states that the combined
cooling and power system has higher primary energy utilization effi-
ciency, and lower coal consumption than power plant, which shows
an obviouse the energy saving effect. According to the sensitivity
analysis of the payback period, the economic income and invest-
ment recovery period are greatly affected by the natural gas price.
When the threshold is exceeded, the economy is not as good as that
of the distributed system. So the local natural gas price and electric-
ity price should be well considered.

Key words: natural gas; co-supply system; distributed sys-
tem; payback period
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Table 1 Design parameters of gas internal

combustion engine

ECa) HE
PRHLHE 1k W 4 300
PRBILELR % 44
HELRIR B /°C 410
NOx HEjil/(mg- Nm™*) 500
#E S/ (Nm*-h ') 1026
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Table 2 Design parameters of lithium bromide unit
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Table 3 Design parameters of electric refrigeration unit

EEa gl
HIE /AW 4 600
AR R/ (m’ h ) 792
BRI/ (m* - h ) 936
HL T8k W 830
IR IKAE A F1/C 12/7
RHIKEUE H/IA H/C 37/32
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Table 4 Co-supply efficiency calculation

SRR BB e HIE

il &AW 4 600 HEEETHE /AW 4 300

B K LR/ (m - h ) 792 HEA TR W 4 600
BHIKF /(- h ) 1049 AL FRLRR % 44

L )% kW 13 PRRBILE ATk W 9768
VR /A H/C 12/7 WA HLLH Fii A HL D)6 kW 13

BHKEIE A LC 37/32 Pro s — I BEIR SR AT /kW 9 804
—IRBBIRZE S A AR % 90.8
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Table 5 Distribution efficiency calculation
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AFHe 4 P2 S T Vo R — R AR o
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Table 7 Cooling load demand

Z=y HRE S &S
KA 150 120 90
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Table 8 Equipment cost
Vi
ik IRpt st
BT PRl IR A
B A 14 900 4 320 3330
WG A AT 19 220 3330
WA A 15 890
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Table 11 Payback period sensitivity analysis
RALAE LA
B R LT e R L
— FRA L FEAY
(7[: ° /fﬁ'*%/ oy . IE[LI& == /ﬁ/l\*ﬁ/ aBy . mq&
kW) Gt BB e 0 gy BETL
A3 6 A5G
0.6656 258 3620 438 0.6 3.00 1111 1429
0.6656 280 2453 647 0.7 3.00 1540 10.31
0.6656 3.00 1392 1141 0.8 3.00 1969 8.07
0.6656 3.3 -200 09 300 2398 6.62
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