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A. INTRODUCTION & METHODOLOGY



• VARIOUS OPTIONS ARE USED TO IMPROVE THE INDIRECT 

DEHUMIDIFICATION OF A TYPICAL CV SYSTEM.

• Total energy recovery

• Mixed-air (MA) bypass

• Return-air (RA) bypass

A. INTRODUCTION & METHODOLOGY



- METHODOLOGY

• MEASUREMENT TEMPERATURE AT MAIN RETURN DUCT BY USING DATA 
LOGGER

• PERCENTAGE OPENING AIR BYPASS SUBJECT TO MODULATING 
CONTROL VALVE OPENING

A. INTRODUCTION & METHODOLOGY



B. INSTALLATION UNIT



B. INSTALLATION UNIT

QUADRANT DAMPER

BYPASS DAMPER BOX



AHU WITH BYPASS 
DAMPER

DAMPER INSIDE THE 
BYPASS BOX



CONCEPT MIXED-AIR BYPASS

1. IT IS  ONE OF INDIRECT DEHUMIDIFICATION 

2. AHU CAV BYPASS DAMPER ALTER COIL CAPACITY BY ADJUSTING AIRFLOW 

RATHER THAN WATER FLOW. THIS MEANS THE COIL SURFACE CAN BE VERY 

COLD, ENHANCING THE ABILITY THE COIL TO DEHUMIDIFY THE ZONE WITHOUT 

DIRECTLY CONTROLLING HUMIDITY



C. AHU PERFORMANCE DATA



PHARMACY PLAN – GROUND FLOOR 



ZONE PHARMACY- (0% BYPASS)

RETURN AIR POINT (2 DAYS LOGGING)



RETURN AIR POINT (3 HRS LOGGING)

ZONE PHARMACY-( 50% BYPASS )



0 % BYPASS

50 % BYPASS



ZONE PHARMACY-( 50% BYPASS )

DAY RUN

NIGHT RUN

65% RH

63% RH

THREE (3) DAYS LOGGING DATA-ZONE PHARMACY-24 HRS OPERATION

70% RH



OFFCOIL ZONE PHARMACY (50% BYPASS) 

11Oc

DEW POINT <15OC

DEW POINT OFFCOIL WILL DETERMINE HUMID OR DRY IN SPACE



ZONE ENT



ENT FLOOR PLAN – 3RD FLOOR 



ZONE ENT – (50% Bypass) 

60% RH

RETURN AIR POINT



ZONE ENT (0% Bypass)

RH 70

RH 67

DP 15.50C

SPACE POINT



0 % BYPASS

50 % BYPASS

60% RH

68% RH



OFFCOIL ZONE ENT-12 HRS ( BYPASS 0 % )

DEW 

POINT 

13OC

THREE (3) DAYS LOGGING DATA-ZONE ENT - 12 

HRS OPERATION



DP 15.30C

ONCOIL POINT (RETURN+FRESH AIR)



EQUIPMENT DATA

DATA FOR ZONE PHARMACY : DATA FOR ZONE ENT  :

AHU COOLING CAPACITY : 378,000 BTU/HR AHU COOLING CAPACITY : 404,322 BTU/HR

CHILLED WATER FLOW 75.6 USGPM CHILLED WATER FLOW 59.6 USGPM

AIR FLOW (CFM) : 9,684 CFM AIR FLOW (CFM) : 10,320 CFM

EXTERNAL STATIC FAN : 2.5 In. Wg EXTERNAL STATIC FAN : 2.5 In. Wg

FLOOR AREA : 5561 ft2 FLOOR AREA : 3602 ft2

Btu/ft2 68 Btu/ft2 112

CFM/ft2 1.7 CFM/ft2 2.8



SUMMARY

EFFECT BYPASS DAMPER

ZONE PHARMACY (24hrs) ZONE ENT (12hrs)

BYPASS DAMPER OPENING DB RH DB RH

0 % BYPASS DAMPER :
20Oc (D)

19Oc (N)

72% (D)

74 % (N)
22Oc 68% (D)

50 % BYPASS DAMPER 19Oc
65% (D)

Max 70% (N)
21Oc 60 %(D)



CONCLUSION

1. AHU WITH FACE BYPASS DAMPER WILL ALLOW TO FINE TUNE AHU CAPASITY TO 
SUIT WITH ACTUAL LOAD IN ORDER TO COMPLY CODE OF PRACTICE INDOOR AIR 
QUALITY.

2. THIS KIND OF APPROACH DESIGN WILL MINIMISE  CONDENSATION AND FUNGUS 
ISSUES IN BUILDINGS

3. DEWPOINT AT OFFCOIL WILL DETERMINE THE HUMIDITY (<15oC)

4. INSTALLATION UNIT WITH 68 BTU/FT2 AND 112 BTU/FT2 REQUIRED 50% BYPASS AIR 
TO BETTER DEHUMIDIFICATION.

5. THIS METHOD CAN BE APPLIED NOT ONLY TO CHILLED WATER AHU BUT TO DX 
SYSTEM AS WELL



THANK YOU


