R E P TIESS S 2825 2025 4F 10 J145 32 445 5 8] Chin J TCM WM Crit Care, October 2025, Vol.32, No.5 ° 621 °

- KB ELAH] -

—METERTREBRAEEEKIPRE
RRARGHIZIT SN A

ER: Y RN Y R
FOLTER— BB | 2SRk, PR, WL 314000
HWIEEH « RELL, Email : 81927516@q.com

[(FEE)Y SBR[ P G2 B R E TR ) O BN A B SE , 52 525 (B4R OGHRBRIE | A1
1 % FB 7 AR R o SR T, 240 R 2 BT AE W4 s (TCU) IR YEFABE IR, (4% A R N T HEI  SBER A |
HOLRZE K i/ ARG X BB R | BN B RGO BRI B R RS A TR . R T R IR, 5
MATH BB 2SR SRR & T — 3 TR ARG ICU B B R 40, IS T B RSB
LR (RFIT 71,2024 2 1199512.0). ZBEH ARG EZH 1 5 RIS 2 5 R R HADR RS i, R
8 D 1) g ELAAR s ) T AR, T 1 5 IR BB HORT 2 5 BRSS9 T B 5 IR BH R, DA AR 254 X o6 i
FEXA)—30, N SEBDGER I3 51 03 A o ARt E DX, 0T KT EL 4 4 33 e IR A P 1) R 55, 1Z R BRI 4R AR
T A 24 h [ SRICRAEE , T A SO B — R IPDEIRAR b, AN, REEEE 4 Fhig S a4l ik
T, A2 AR R [R) L SRS AR AR, P ol — 4, Horpr, < (R AU RB AR B 2R R . DUERY
H SRR ICU B IR R G e e K PR B L AL B AR AT YA S JE B R PR, 4T s — 873 L B3
TERER I EIAET , i il FB RS AR = B D 1) TARRICR .

[E@iR] FAET s BRI, BERE; SLIR

HLWMB : HFLHHA LR (ZL 2024 2 1199512.0) 5 $i VT4 52410 AR R0 H (JWKJ-25011) ;
WITAR 53 24T B2 1 g 22 ) - P2 (2023-ZC-007)

DOI ; 10.3969/j.issn.1008-9691.2025.05.019

Design and application of a self-adaptive lighting system based on circadian rhythm in the intensive care unit
Jiang Zewei', Xu Jun', Zhu Zhihong’
'Department of Emergency, *Department of Nursing, the First Hospital of Jiaxing, Jiaxing 314000, Zhejiang, China
Corresponding author: Zhu Zhihong, Email: 81927516@qq.com

[Abstract] The light environment refers to the psychological and physiological conditions created by spatial
lighting and its characteristics, influenced by spatial features, light intensity, distribution patterns, and illumination
methods. However, most intensive care unit (ICU) currently face light-environment challenges, including round-the-
clock artificial lighting, insufficient illumination, common glare, and lack of natural light. These issues negatively impact
both patients' and healthcare workers' mental and physical well-being. To address these problems, the emergency
department team at Jiaxing First Hospital has jointly developed an ICU smart lighting system based on circadian rthythm
variations, which has been granted a national utility-model patent (Patent No. ZL 2024 2 1199512.0). The lighting
system primarily consists of module 1, module 2, and auxiliary components. The number and intensity of luminaires
in modules 1 and 2 are adjusted according to the room's specific area to ensure uniform illumination across all zones.
All luminaires in the designated area are connected to a smart lighting control system. The system also integrates
24 hours local natural light data, automatically adjusting light efficiency to simulate daily light variations. Additionally,
the system offers 4 scenario control options: day mode, night mode, dynamic mode, and night light mode, which users
can switch with one click. The "day mode" is specifically designed for emergency rescue scenarios. The ICU smart
lighting system, designed based on circadian rhythms, optimizes the overall lighting layout to create a comfortable,
bright and healthy light environment. This system promotes patient recovery and enhances the work efficiency of
medical staff.
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