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Energy Saving Simulation Study for
Independent Temperature and Humidity Control Air Conditioning System in Underground Engineering
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[ Abstract] Taking the annual energy consumption of air conditioning system in underground engineering as the research object,
three typical energy consumption models of independent temperature and humidity control air conditioning system and
conventional air conditioning system suitable for underground engineering, such as double cold sources air-conditioning system,
liquid desiccant air-conditioning system and rotary desiccant air-conditioning system, are established by using TRNSYS. Through
simulation calculation, the energy consumption of different air conditioning systems are analyzed and compared. The results show
that, taking the underground project in Guangzhou as an example, compared with the energy consumption of conventional
air-conditioning system, the energy consumption of independent temperature and humidity control air conditioning system is lower,
among which the energy-saving rate of double cold sources air-conditioning system is 20.3%, that of s liquid desiccant
air-conditioning system is 18.7%, and that of rotary desiccant air-conditioning system is 11.3%.
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Fig.1 Schematic diagram of building model
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Table 1 Outdoor calculation parameters
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Fig.2 Typical daily hourly load characteristics
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Fig.3 Annual hourly load curve

3 TFRGREFERITELER

FIFH TRNSYS Ae#E 7 B EAF 0t b~ TR 25
ARG BTG LT, %25 R A58 2%
— AN FEUERHAT G L, A ERNIREESH—
i B RGRARIX RN U2 RS e 4 sk
L5 BB A7 Auf AHUC T, RV £ a7 5 ¥4 /K LA AN 7
ML FZE S R4 5 BRIBEAAE—EG S RAMT
VAT A e B AR AE — B, 4% E A bR AT i
e, B0 R B A A b B A AR A K LAL
R KM R BRI HLAL . BRI AL 5504
PR, DUEOKEE. KL A EIESRT RS

TRIEA KM S H %8 GB 19577-2015 (47K
HUEH fie 255 B 7 B A BB IR 2803 S5 200 ) A A e PRI

TR 7KL BE B e b AT AL o A LLRE 5
9 3 g (BIKHLARERLBR 2 Fad5) HIHLL COP fE
NEUE THU R BERCE R AR bR, 127 R G Ak
HLAHE BE A B 696kW, #iE COP BUN 4.70;
TEXA RS RS, A KL E (1 & A
266kW, #iE COP HUA 4.20.

A K LA 2 5044 18 TB/T 12325-2015 (&
R RIS 7K ATLEEL ) AT M A o o R0 1) v i A 7K AL
RS R ARFRIAT IR RS o AR = AR IR ST
2 1l 22 40 Hh 35 R i A K LA Kb B = P B A A
fir, Az COP BN 7.0,

AL BRI S H% I QB/T 4109-2010¢ 44
R FRIBAL) 08 BUE L0 N ERBRIE H 3% X
TR 20~25°C, FHAHEEE<30%EATiE 8L . VbR
TS B R DB44/T 1611-2015 (AR 416 25
N FH AR ZEAE ) B e e 00 T BRI S 2
N 5~6g/kg, HIETERERECN 4.1, FRIBMERE RECH
2.8, MAL. KEZEHA R D66 FE 15 4% 1] GB
50189-2005 (LRI REBLTHFRAEY e i X
BLIIHE FRAEL AN 7K 58 G e KAk Re sk b b AT 1, 9F
TE& MR 0 R G T B P RFEAAL, FHod XL
(1) BT R FE T 2R PRAELEX 0.48W/(m/h), KRG
KHEiERERLL ER BX 0.0241.

3.1 HEHMAT R RS

FEANHRCR R A K (7°C) AT EE, &
FENFIREMAFRESEFHIEANEN, BIRATE
P58 B A EH A 7RV 00 (0 KL A A BBk
LA TTAREE s X4 4 BA BORTEA A 074 (1) )55
], R pLGE « Tr A KJITEE, i FRIRA K LA
CHERIKIREE 7/12°C) A& F14a7 . FIFH TRNSYS
WA EE AT ARG REFEES (LK 4), B
PHE LA H BERERE H REFESE R ml i 5. K
6 F7Ro

4 BAXTRRRHERER

Fig.4 Energy consumption model of conventional AC
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Fig.6 Monthly energy consumption of conventional AC
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Table 2 Total annual energy consumption of conventional

AC (Unit: 10000 kWh)
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Fig.7 Energy consumption model of double cooling

source AC
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Fig.8 Typical daily energy consumption of dual cooling

source AC
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Fig.9 Monthly energy consumption of dual cooling source AC
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Table 3 Total annual energy consumption of double cold

source AC system (unit: 10000 kWh)
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Fig.10 Energy consumption model of solution

dehumidification AC

SEI

AR REEANL SRR KR A e AL
11 BRMRIEXT ARG AR HEEHE
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dehumidification AC
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Table 4 Total annual energy consumption of solution
dehumidification AC (unit: 10000 kWh)
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Fig.13 Energy consumption model of rotary
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Fig.14 Typical daily energy consumption of runner

dehumidification air conditioning system
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Fig.15 Monthly energy consumption of Rotary
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Dehumidification Air Conditioning System
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Table 5 Total annual energy consumption of runner

dehumidification AC(unit: 10000 kWh)
EIRAPL B KE A KWL

523 25.0 13.6 32 27.5

HRERE

121.6

4 TIRRGHITIREXTEE S
FEWRA T REFWIBITRFES IS KW
%6 . MILLEMAT WA S, KHIRGE
ML A5 )2 R G ) A RERES A TR . L,
KA IR AR R GRS BEFEN 109.3 73 kWh, i
BER N 20.3%, WIKHLAHBEFERTPEME 30%; KA
TV 323 R 2R G R R T AR IR B ok e 5
P AR I SR SRR AN AR, BT UG BTG 75 74 7KL

AR PEAIMEIR, A KIE B HLRERE, (H2 XL
REAERS A G0, SAEFEDY 111.5 /7 kWh, FiRE%A
18.7%; KAHEREKEATHAS, HESAFE
AL A AR TR, G e BRI, S
REFEN 121.6 75 kWh, TTREZN 11.3%.

Ro6 BTPRGHRESFLDREFEMEL (BAL: 7 kWh)
Table 6 Comparison of annual total energy consumption

of each AC (unit: 10000 kWh)
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