
Handling Moisture loads in Radiant 
Cooling / Chilled Beams design



Divide & Conquer Approach

➢Divide the load into the two components i.e. Sensible & Latent.

➢Approach commonly referred to as the “Divide and Conquer”.

➢All the latent load brought by outside air is removed at the source & also air is supplied at a 

low dew point to take care of internal latent load.

➢The parallel internal cooling devices are then limited to take care of sensible cooling load.



Parallel Sensible Cooling System 
Options, operating with dry 

surfaces

➢ Radiant Cooling Systems

➢ Chilled Beam Systems

➢ VRV Systems, AHUs, FCUs etc…



Calculating building moisture 
load is most important

Size the DOAS to handle ALL the internal latent load

➢ Prevent condensation in Radiant Cooling Systems

➢Prevents chilled beams from sweating

- #1 fear of design engineers I have spoken with

- Provides proper space %RH

➢ Allows VRV systems to operate at most efficient

- Prevents condensation within AHUs

- Mold grown

- Maintenance of wet coils, etc…

- Proper space %RH



Condensation, the biggest concern?

➢ Condensation happens if you are not able to maintain the space dew 
point lower than chilled water temperature

➢ This can be done with freshair supply only

➢ That is why pairing these systems with right ventilation solution is 
important



Designing System - Assumptions

Floor Area 10000 m2 (107600 ft2)

Internal Sensible Load 70 W/m2 (22 BTUH / ft2)

Occupancy Density 1 person/7m2 (1 person / 75ft2)

Latent Load / person 62 W (215 BTUH)

Total Internal Sensible Load 700 KW (200 TR)

No. of people 1450

Total Internal Latent Load 90 KW (316500 BTUH)

Outdoor Conditions Delhi

Room Conditions 26oC / 55% RH / 10.5g/kg

(78oF / 55% RH / 72grs/#)



Designing System - DOAS

DOAS to be designed to supply outdoor air at dew point sufficiently
lower than room dew point to cater to internal latent load

Outdoor Air Flow = 18000 CFM (30% more than ASHRAE 62.1)

ILL = 0.68 x CFM x ∆w

∆w = ILL = 316500 =26 grains/#

0.68 x CFM 0.68x 18000 (3.7g/Kg)

DOAS Outlet conditions: 46 grains/# (6.8g/Kg)



Various DOAS Configuration



Option I





Option II





Option III





Option IV





Option V





System Load at Delhi 
Condition




