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Abstract Due to the large energy compensation caused by the fixed dew point on the cooling coil (CC) in the conventional constant
temperature and humidity air-conditioning system, a new system employing a temperature and humidity independent control device
(THIC device) in the CC and a method of PID split-range control, is developed in this paper. Based on the experiment verification,
the operation states and the energy saving effects of the system under different heat and moisture loads have been simulated by
TRNSYS 16 software. The results show that under different working conditions, the system can automatically control air temperature
and humidity independently with a high precision, by adjusting the mass flow rate and the temperature of the chilled water into the
CC, and the output of the heater or the humidifier. In the design of such CC, the heat transfer area should be calculated under a higher
inlet temperature of the chilled water (for example, 12°C instead of the usual 7°C). The system is energy-efficient with a rate of 30%
under low temperature high humidity condition and about 50% under high temperature and low humidity condition, compared with
the conventional system.

Keywords Pyrology; Constant temperature and humidity air-conditioning system; Temperature and humidity independent control
device; PID split-range control; TRNSYS; Energy saving
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Fig.1 Conventional constant temperature and humidity air-
conditioning system
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Fig.2 Constant temperature and humidity air-conditioning
system employing the THIC device

ERIERITN RGNl M o R B AN W B
WL (AHU) IR &k v 45 s . g 4s 4
RS, RHLAE AN 25 0] o A% G5 i 1 3 2 1
RGEWMEFR, —ERE KR KA IR (Water
Chilling Unit, WCU) HFHE ALV 4%: Al H] P gl
S R L R R G W2 TR, A
M7 A5 ke B AT BAT VYR RV A 2 1A, LA R I
B3, thlE3nl -

My = My + Myyy = Myyy + My, (1

Ty, = (my, Ty, +my, Ty, ) [ my, ()

Xrp, B VRKT Emy HKIEYE s my,—K
EAR IR BRI Ty, —R BRI R KR
FEs my,—RIBHIEKE; Ty, A KA ;

My —ENTRY G IV VR KR s myy— RIS EHS
RIK S5 L&

HLE) =TI 1 (MV 1) 1T L2 my 1R,
H1Zh =T {2 (MV2) [T BEFEHIK B IR I8 Rk
it R AR K= L] R, BEAGRA SR
Vo VR 7K BE T T DATE 1 H 2 = 38 W 2 1) T B 24T 1
B o M VA VR IR SE T B4 TR 2 T e e SR R
Ry M L =3 1 A A R KU R AT SR R
P 5T, PR R .

LRV L SES S
i

T
_

o

TITT
L_d'

NES DS PR
B3 BT RIRE
Fig.3 Schematic diagram of the THIC device
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Fig.4 Schematic diagram of the PID split-range control
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Tab.1 Systematic parameters and environment parameters
under experiment
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Fig.5 The variation of the storeroom’s temperature and
humidity and the inlet water temperature of CC under
experiment
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Fig.6 The variation of PID output signals under experimen
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Fig.7 The TRNSYS model of the constant temperature and
humidity air conditioning system with THIC device
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Tab.2 Structural parameters of the CC
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Fig.8 The comparison of supply air parameters and
storeroom air parameters between simulation and
experiment
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Tab.3 System simulation results under different working
conditions
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Fig.9 Energy saving rates of the THIC system compared
with the conventional system under different working
conditions
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